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FOREWORD

The objective of Work Unit INTACT was tc evaluate the effectiveness of the
Integrated Contact-Instrument Flight Training concept in Army fixed wing primary flight
training. The experimenial flight training classes received their instruction at the U.S.
Army Aviation School during the 1961-62 period, and the results were conveyed to the
Army for action consideration.

The purpose of this report, which documents some of the results of that study is te
make the findings available to a wider audience, in view of the continuing importance of
instrument flight training. Another factor related to issuance of the present report is the
Army’s change in primary training aircraft. At the time this study was made, fixed wing
primary flight training was administered in the O-1 aircraft, which was not a suitable
aircraft for implementation of integrated training; the Army now uses the T-41 aircraft,
which would be suitable for such training.

In the conduct of this study, the cooperative effort of a large number of military
and civilian personnel was necessary. In particular, the suggestions and cooperative
support of the military checkpilots of the Department of Primary Fixed Wing Training
and the civilian primary flight instructors of Hawthome Aviation were important to the
success of the study.

The INTACT research was performed by HumRRO Division No. 6 (Aviation) at
Fort Rucker, Alabama. The research was performed and most of the report preparation
completed while HumRRC was part of The George Washington University. The Director
of HumRRO Division No. 6 is Dr. Wallace W. Prophet, who was also Work Unit Leader
at the time the INTACT research was conducted. Dr. J. Daniel Lyons was Director of
Research at that time. In addition to the authors, Mr. Maurice Siskel, Mr. William B.
Boney, and Mr. H. Alton Boyd, dJr., of HumRRO Division No. 6 made significant
contributions to the study.

Military support for the study was provided by the U.S. Army Aviaticn Human
Research Unit. COL Arne H. Eliasson was Unit Chief at the time the research was
conducted. LTC Ralph V. Gonzales is the present Unit Chief.

HumRRO research for the Department of the Army is conducted under Contract
DAHC 19-70-C-0012. Training, Motivation, Leadership Research is conducted under
Army Project 2Q062107A712.

Meredith P, Crawford
President
Human Resources Research Organization
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MILITARY PROBLEM

Army aviation has witnessed a constant evolution in terms of mission and flight skill
requirements. Early Army aircraft could be flown only under contact conditions, that is,
the pilot controlled the aircraft by visual reference (or contact) to the outside world.
During the pasi 156 years, however, the requirement has emerged for Army aircraft to fly
under instrument conditions, that is, the pilot controls the aircraft solely by reference to
the cues provided by the various instruments in the cockpit. Accordingly, the Army has
sought better and more efficient training methods for the teaching of instrument flight
skills and the other flight skills needed by the aviator.

While the need for instrument flight skills in rotary wing aircraft is receiving much
current attention, the operational requirement for instrument flight skills was first
manifest in fixed wing flying. One {raining method which showed promise was that
known as the Integrated Contact-Instrument Flight Training Concept, and the Army
requested an experimental evaluation of this training method. In the planning of the
evaluation, another question of importance arose—the relative advantages of alternative
cockpit seating arrangements of the student and instructor., Accordingly, the study also
involved a comparison of side-by-side seating and tandem-seating training aircraft.

RESEARCH PROBLEM

The .. .earch reported here was aimed at determining the following:

(1) Relative levels of proficiency in primary flight maneuvers of students
trained under (a) integrated primary training, or (b) the standard non-integrated primary
training.

(2) Training attrition rates for integrated and non-integrated primary training
methods.

(3) Effects of integrated training on early contact flight proficiency.

(4) Relative levels of proficiency in advanced contact and advanced instrument
flight maneuvers of students trained under the two primary training methods described.

In addition to the contact-instrument training questions, a fifth question was
addressed—that of the relative performance of students receiving primary flight training in
a side-by-side seating aircraft and in the tandem-seating aircraft which was then standard.

APPROACH

Three groups of 36 students each received U.S. Army primary flight training, each
group under a different aircraft - training method program, and their performances in
primary, advanced contact, and advanced instrument training phases were compared. The
three groups were randomly constituted from two Officer Fixed Wing Aviator Course
classes from company grade officers with no or minimal previous flight experience.

One group (identified in this report as 1/SS) received the experimental integrated
primary training program in a leased side-by-sidc seating aircraft; the second group
(NI/SS) received the standard non-integrated primary training program in the leased
side-by-side seating aircraft; and the third group (NI/T) ieceived the standard non-
integrated primary training program in the Army’s then standard tandem-seating primary




training aircraft. The only experimental manipulations or changes were in the primary
training phase which was 120 flight hours (including 32 hours of instrument training) and
18 calendar weeks in length. All three groups received standard training in the aircraft
which were then standard during the advanced contact and advanced instrume:t phases
of training.

In addition to the regularly available subjective measures of flight performance,
special objective measures of both daily and checkride flight performance were obtained
for all studenis. These and measures of ‘raining attrition and time-to-checkride con-
stituted the criteria for evaluating the effectiveness of the three primary aircraft - training
method combinations studied.

RESULTS

Differences in favor of students trained by the integrated method over non-
integrated students were found for subjective checkride grades at the 75-and 120-hour
levels during primary training. However, these differences, while statistically significant,
would not seem to he of major practical significance. No other indices of performance,
including flight attrition, showed statistically significant differences between these two
methods. It should be noted that the relatively small numbers of subjects involved would
generally neccssitate fairly large differences in order to reach the required size for
statistical significance.

There were no detrimental effects on early contact flight proficiency resulting from
integrated training, and the integrated and non-integrated students did not differ signifi.
cantly in their flight proficiency during either of the advanced training phases.

Students trained in the side-by-side seating aircraft exhibited better flight
performance, on practically all flight measures, than did those who received their primary
training in the tandem-seating aircraft. However, these differences were statistically
significant on less than half of the measures reported.

CONCLUSIONS

On the vasis of the results of the study it is conclu¢  that:

(1) Integrated contact-instrument primary flight training produces gains in
primary maneuver flight proficiency.

(2) The advantages in flight proficiency possessed by integrated students during
their primary training are not manifest in their performances during advanced flight
training phases.

(3) Students receiving primary training in side-by-side seating aircraft show
higher flight proficiency throughout training than do those receiving primary flight
training in a tandem-seating aircraft.
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BACKGROUND AND APPROACH

ARMY AVIATION AND INSTRUMENT FLYING

The years that have elapsed since the birth of Army Aviation in World War 11 have
witnessed steady and progressive change in Army Aviation. Missions have grown in
number and scope. Equipmant complexity has increased considerably, particularly in the
past five years. With these developments has come an increasing emphasis on instrument
flying.! It has come to be accepted that if Army Aviation is to meet its ever-increasing
responsibilities, it must come closer toc having an all-weather capability. Achieving real
all-weather capability is perhaps an impossible goal, but acquiring a capability during
adverse or marginal weather conditions is within reach and is vitally necessary to Army
Aviation,

It is not the purpose of this report to discuss whether Army Aviation should or does
have ‘‘all-weather,” “semi-all-weather,” or *“marginal-weather” capability. It is sufficient
for present purposes to note that each of these capsbilities demands that the Army
Aviator receive some form of instrument training.

With this sort of background, interest in, and emphasis on, instrument training for
the Army Aviator has been increasing. This interest was manifest first in the fixed wing
training program. During the past few years a similar interest has been shown in rotary
wing instrument fiying. Whereas the Army Aviator was formerly graduated and rated as
ar Aviator with only a contact flight capability, for a number of years the fixed wing
aviator has been given instrument training routinely and receves his instrument rating
before going to the field, More recently, rotary wing student pilots have also been given
instrument training and receive a tactical instrument rating.

With a view toward the increasing requirement for conducting instrument training,
the U.S. Army Aviation School has been interested in possible techniques for improving
the quality of instrument instruction given the Army Aviator. One such technigue
became known as the Integrated Contact-Instrument Fiight Training Concept, an
approach to flight training developed principally at the University of Illinois. Their
research experience (1) with this type of training indicated it to be a very promising
approach for the Army to investigate. Some of the research antecedente for the Illinois
study, as well as several subsequent studies, have been summarized by Jolley (2).

As 8 result of the work done at Illinois, the Army Aviation School in 1957
conducted a small-scale feasibilily study of integrated instruction in Army Aviation fixed
wing training. The results of that study (3) locked promising enough that in 1967 the
Army Aviation School made formal request that HumRRO Division No. 6 (Aviation)?
conduct a large-scale evaluation of integrated training in Army Aviation primary fixed
wing training. As a result, Work Unit INTACT was initiated. This report presents the
results of that evaluation.

'In instrument flying the pilot controls the aircraft solely by reference to the cues provided by the
instruments in the cockpit. Such flight can be contrasted with conlact flying in which the cues for
control are provided by visual reference to the ground and horizon.

2Then the Army Aviation Detachment of the Trsining Methods Division, Human Resources
Research Office.




The research reported here v-as performed in 1960-61 and the results were reported
to the Army for action purposes. The purpose of issuing the present report is twofoid:
First, because of the interest in the integrated training concept which exists in the civilian
flight community (4), it is desirable that these research results be placed in the open
literature. Second, changes have taken place within Army fixed wing flight training which
iend possible new operational implications to these resuits.

At the time this research was conducted the Army was administering all of its
primary fixed wing training in the O-1 Bird Dog, a two-place, tandem-seating aircraft.
This sircraft was not suitable as a vehicie in which to implement integrated flight
training, and the prevailing Army view did not favor acquisition of a new training
aircraft. Later, there was a change in this view, and the Army acquired a fleet of
T-41s—four-place, side-by-side seating aircraft. Reconsideration of the pros and cons of
the integrated training concept is now advisable, since it would be quite feasible to
implement integrated fraining in the T-41.

INTEGRATED CONTACT-INSTRUMENT FLIGHT TRAINING

Flight instruction seems traditionally to have been given in the following sequence:
contact day; contact night; and instrument. This sequence may have arisen as a result of
the fact that this was the historical sequence in which these types of flying developed. At
any rate, the idea seems to have come about that one must first master contact flying
before being competent enough to tackle the more complex instrument flying. This
philosophy has also resulted in what is sometimes labeled as “block’ or ‘“‘sandwich”
training, that is, instrument and contact training given in separate “blocks™ of instruction
with a “sandwich” result. Thus, the flight training sandwich usually Lt<gins with a liberal
“glice™ of contact flying, followed by varying slices of instrument and contact flying. The
research previously referred to, particularly that of Ritchie and Michael (5), has called
into serious question the efficiency of this means of administering contact and instrument
flight instruction.

The integrated approach to flight training seeks to treat contact and instrument
flying as two different aspects of a single entity, rather than treating them as completely
separate and distinct ways of piloting an aircraft. The integrated training concept reasons
that contact and instrument flying are quite similar in terms of the responses made by
the pilot, differences being principally in magnitude rather than kind of response. The
principa! difference between the two types of flying is in the stimuli, or cues, to which
the responses are made.

In contact flying the principal source of information (cues) is the pilot’s perception
of the relationship between his aircraft and the ground and horizon. His source of
information, then, .; his visual perception of the outside world--that is, visual contact. In
instrument flying the only source of information which the pilot has is that provided by
the various instrtuments in the cockpit. The information is still presented visually, but it is
in coded form. While it is possible (and perhaps even advantageous) to teach the
student-pilot to respond directly to the instrument cues without any intervening percept
of aircraft attitude or ori. atation, most instrument-flight instruction attempts (o teach
the student to translate the instrument cues into the corresponding mental image, or
perception, of aircraft attitude. Having thus interpreted the instrument cues into the
appropriate picture of attitude, the student is then able to respond in whatever fashion is
necessary to keep the aircraf\ in, or return it to, the desired flight state or attitude.

Most pilots feel instrument flight is more difficult than contact flight, and, indeed,
research has shown that the process of leaming to tranclate instrument cues into the
appropriate perception and response is more difficult than that of leaming to utilize




contact cues alone (6, 6). One of the assumptlons made by the integrated training
concept is that this process of translation is made less difficult if a systematic attempt is
made to associate these two sets of cues, both conceptually and in time. In short, the
idea is to integrate the two types of information sources, contact and instrument, so that
the translating process is learned simujtaneously with the responses to be made.

The following procedures and guidelines were followed in devising and administering
integrated training in this study:

(1) Maneuvers were first intreduced to the student under simulated instrument
conditions, The method used to simulate instrument conditions while inflight was the
usual one of having the student wear a “hood” which did not permit him to see the
ground or other extra-cockpit visual cues. This was done to take advantage of the positive
transfer effect from instrument to contact flight reported by Ritchie and Michael (5).

(2) After having been exposed to the maneaver under instrument conditions,
the student was then shown the maneuver under contact cconditions. The relationship
between instrument and contact cues was pointed out to the student.

(3) Subserquent practice of the maneuver during the flight period involved some
trials with only instrument cues available and some emphasizing contact cues. Most of the
flight time, which was recorded as contact time in the ilight log, laid stress on the use of
both sets of cues available to the student (instrument and contact) in integrated fashion.
That is, the student w- urged while flying under contact conditions to utilize the full
gamut of information about aircraft attitude and status available to him This, of course,
included both contact and instrument cues. ‘

CONSIDERATIONS INVOLVED IN DESIGNING THE STUDY

Considerable planning was necessary before the study could be initiated. The factors
judged to be of greatest importance to the design of the study were type of aircraft to be
used in primary flight training and techniques for measuring flight proficiency.

Type of Aircraft

The considerations involving aircraft type have been summarized by . iley (2). As a
result of those considerations it was decided that the primary fixed wing training aircraft
then used by the U.S. Army—the O-1—was not a suitable vehicle in which to administer
integrated training. The O-1 provided tandem seating for the instn' tor and student and,
for that reason, did not lend itself to an integrated type of training. For safety reasons,
the student is not permitted to fly the O-1 by sole reference to instruments from his
front seat position (even though he has a full panel of instruments available to him).
Furthermore, the instructor has no instrument panel in his rear seat position.’ It was
therefore recommended that the Army lease for use in the study a sufficient number of
civilian aircraft with provision for side-by-side suating.

As a result arrangements were made to lease 18 civilian Cessna Model-180 aircraft® which
have side-by-side seating and the necessary equipment for instrument flight instruction. The

$Three models of the O-1 aircraft were used i primary training. The O-1A and O-1E models, used
for all contact fiying, are standard Army tactical obssrvation aircraft, and the instrument panel
configuration is as describad. Howewer, instrument instruction was administered in the TO-1D modsl, in
which both front and rear cockpits possess {ull instrument panels. The student flew in the rear cockpit
with all cutside cuss removed by the use of curtains or other light shielding. In addition, the 70-1D
differed in that it had a variable pitch propeller.

‘Both the C-180 and the O-1 aircraft are manufactured by the Cemsna Aircraft Company.

Identification of trade names is for purposss of ressarch documentation only and does not imply
endorsement by the Army or the Human Resources Ressarch Organisation.




Army selected this aircraft because of its similarity to the O-1.° I¢s utility in this regrxd
was enhanced by the fact that many of the parts required in maintaining the aircraft
were interchangeable with those for the O-1, thereby reducing maintenance costs to a
minimum.

Flight Proficiency Measurement

Considerations involving techniques for measuring flight proficiency were somewhat
wnore involved. A number of previous research studies had pointed up the deficiencies of
the traditional subjective methods for rating pilot proficiency. These studies have been
summarized by Ericksen (7) and Greer, Smith, and Hatfield (8). Particularly as a result of
the evidence cited by fGreer et al., it was decided that before the study of integrated
training could be conducted it would be necessary to develop more objective methods of
measuring flight proficiency.

The recording forms developed for the collection of flight-performance data in Work
Unit INTACT were modeled after those developed by Smith, Flexman, and Houston (9)
and by Greer et al. (8). Two general forms vere developed—the Daily Progress Record
(DPR), for use by the instructor in recording daily performance of flight maneuvers, and
the Pilot Performance Description Record (PPDR), for use by the checkpilot in recording
performance on the periodic tests, or checkrides, of flight proficiency given throughout
the training program.

The DPR and PPDR differed from one another principally in terms of the amount
and level of detail required. The general! goal in development of these forms was to
provide a maneuver description t at was as complete as possible, and as objective as
possible. The emphasis was on using the instructor or checkpilot primarily as an observer
and recorder, in distinction to his usual role of evaluator. This is to say not that
evaluation was ignored, but that the emphasis was placed on standardized observation and
recording of specified events and indices that for~ the basis for evaluation.

The first step involved in constructing the PPDR (from which the DPR was derived)
was the careful analysis of each of the maneuvers in the orimary flight curriculum, to
determine the exact p~~formance steps required by the maneuver and the indices available
to ithe student and instructor or checkpilot for determining adequacy of performance.
This resulted in = series of performance items which define the maneuver. To the extent
possible, these items were base? un objective referents—readings from instruments such as
airspeed, altitude, angle of bank, and degrees turned. These items are described as ‘‘scale
items,” items capable of continuous variation over a scale of values. In distinction to the
scalc iter 3 were items that reflected behaviors that were discrete rather than continuous.
These items can be thought of as categorical or ‘‘yes-or-no” type items, which the
student either did c did not perform correctly. Examples of such items are, “looks
before initiating tum,’ and ‘‘selected proper field for forced landing.” Many of the
discrete type items were based on factors that were, in fact, continuous, but that could
not be evaluated as such. For example, the item “ground track” is marked as being either
“proper” or “not-proper” even though the state of being ‘‘not-proper’’ is a continuous
variable—due to the extreme difficulty involved in specifying exact objective referents as
required by scale items.

After the initial definition of performance items, derived from conferences with
experienced instructors and appropriate training literature, the items were assembled into
a preliminary form. The form was then tried out inflight to determine problems of
administration. The necessity for highly skilled personnel to administer such data forms

$One principal difference between the C-180 and the O-1A snd O-1E models was that the former
has a varisble pitch propeller, whereas the two O-1 models have fixed pitch propeliers.
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hes been :mphasized by Smith, Flexman, and Houston (9), Greer, Smith, and Hatfield,
{8), and Duffy and Colgan (10). The administration of the INTACT PPDRs by skilled
instructors and checkpilots revealed a number of difficulties. The items and forms were
revised and refined through successive cycles to achieve a set of items that were capable
of observation and recording inflight by a skilled pilot, and that were complete enough to
cover the important aspects of the flight maneuver. Four revisions were made before
achieving the final draft form that would be used by the instructors and checkpilots in
the INTACT study.

In order to carry out the above efforts it was necessary to equip the O-1A and O-1E
aircraft, which were used in this preliminary work, with an instrument panel in the rear
seat which the instructor or checkpilot could refer to during flight. The panel contained
an attitude indicator, airspeed indicator, altimeter, heading indicator, and turn-and-slip
indicator. Since the experimental design of the study required the use of O-1 aircraft in
addition to the leased side-by-side aircraft, 16 O-1 planes were so equipped.

Eight different PPDR forms were developed for use in Work Unit INTACT during
the primary phase of training. Eight were necessary because fowr checkrides are given
during primary training, and a different form was necessary for each of the two types of
aircraft, the O-1 and the side-by-side C-180. Specimen pages from the Primary Phase
PPDR forms are shown in Appendix A. These specimens show the general types of
performance items used—the scales and discrete items—as well as the general format
utilized.

After the PPDRs were finalized, the DPRs were constructed from them. In the DPR
all items are represented in the discrete or yes-no form. The purpose of this was to
simplify the form so that the instructor would not be unduly burdened with data-
gathering duties during his daily instruction periods. As a further simplification, the
instructor was requested to record only the first attempt at each maneuver performed on
a given day. Thus, whereas the PPDR is a more-or-less complete record of all events that
occur during the checkride, the DPR provides only a sampling of daily performance.
Specimen pages from the Primary DPR are shown in Appendix B,

The next step involved an extensive training program in the use of the PPDR and
DPR for the relatively large number of instructors and checkpilots who would take part
in the study. The training program for these personnel required about six months prior to
the start of the experiment and turned out to be a continuing requirement throughout
the course of the study because of personnel turnover, promotions, and so forth.

The training program for PPDR and DPR usage involved three general activities, The
first consisted of ten hours of classroom instruction, which covered the general back-
ground and rationale for the INTACT study, detailed discussion of the derivation and use
of the PPDR and DPR forms, and the reasons for and importance of objective fiight
performance information. Considerable group discussion took place during these classes,
and flight personnel made many valuable suggestions which resulted in changes and
modifications to the forms and procedures for their use. Much time was devoted to
discussing scale and discrete items and standardizing the tolerances and referents on the
basis of which performance was to be recorded.

The second training activity was inflight practice in administering the PPDR and
DPR forms with another instructor or checkpilot acting as the “student.” This was done
for reasons of safety, allowing the instructor or checkpilot to build his skills in observing
and recording without having to worry about the flight-safety capabilities of the “‘stu-
dent” who was doing the flying. During this phase, the inst'uctors who would be using
only the simpler DPR received a total of ten hours inflight practice in administering the
DPR, whereas the checkpilota received a total of 2¢ hours of inflight practice in the
administration of the more complicated PPDR. Each of the practice DPRs and PPDRs
was critiqued by the research staff. Errors and problems in the administration of the
forms were discussed with the individuals concerned.




e i i et

The final training activity consisted of actual use of the forms with student pilots on
a routine basis. For this purpose the instructors utilized the DPR with a full class of
students immediately preceding the first of the experimental clusses.® Since the fixed
wing primary flight training program was fairly iengthy, the instructors received consid-
erable operaiional practice in the use of the DPR. The checkpilots also utilized the PPDR
with real students during thic period and thereby received ample operational experience
with the PPDR.

This training activity served several purposes: (a) to train the instructors and
checkpilots; (b) to provide data for final revisions of the PPDR and DPR; (c) to identify
those flight personnel who could not or would not properly execute the data-gati.ering
procedures; and (d) to give the research staff an idea of the form which the flight data
would take.

Two other types of training activities were necessary for instructor and checkpilot
personnel. The first consisted of training in the primary flight maneuvers in the leased
aircraft. In spite of the fact that this aircraft was somewhat similar to the O-1, it was
necessary to provide the instructors who would be teaching in the leased planes with a
thorough check-out in the new aircraft. For this purpose each instructor and checkpilot
received 16 hours of instruction and practice in the new aircraft prior to the initiation of
the experiment proper. This practice included use of the PPDRs and DPRs for the leased
planes. Beforehana, training personnel developed the exact standards of performance and
procedures for the primary maneuvers to be followed in the leased aircraft and these
were printed in a flight manual for use by siudents and instructors.

The last type of training was that of indoctrinating the instructors in the integrated
spproach to training. Fortunately, this step was made easier by the fact that the
instructors selected to administer the integrated training had had previous experience with
this type of training as Air Force instructors. The Air Force had adopted a type of
integrated training which they labeled as “‘composite training” as a result of their own
research on the subject (11). The indoctrination of the integrated instructors was
sccomplished by means of lecture and discussion, both group and individual.

In addition to the development of data forms and the instructor and checkpilot
training for the primary puuse of training, it was necessary to develop appropriate forms
and train personnel in their use for the two advanced phases of training—Advanced
Contact (Phase B) and Advanced Instruments (Phase C). A DPR form was developed for
each of these stages of training. The form served for both daily grade (DPR) and
checkride (PPDR) purposes. It was not possible to utilize a more elaborate PPDR form
during these stages because the research staff was not large encugh to conduct the
necessary training and there was not a separate checkpilot department for these stages—
checkrides being given by regular instructor personnel. Specimen pages from the DPRs
used during the Advanced Contact and Advanced Instrument phases of training are shown
in Appendices * and D, respectively. These DPRs were used both for daily performance
recording by the instructor and for data gathering during the checkrides for the two
phases of training.

In addition to the PPDR and DPR grades, the students were assigned daily and
checkride grades reflecting the instructor's or checkpilot’s overall evaluation of the fligh:.
These grades, while subjective in nature, were based on the referents specified by the
PPDR and DPR. A subjective grade of this type—that is, based on the PPDR-—has been
shown to be sigrificantly more reliable than the regular subjective grade given without
the use of the PPDR (8).

SAt the time of this study classes started monthly. Since the primary training required four
motths there were four “flights” of instructors, with each flight receiving a new clam every four
months. Thus, there ware three clames between this practice olass and the first of the experimental
clesass,




The regular summary daily grade, assigned by the instructor utilizes a scale based
on the student’s experience level. The following categories were then in use by the
Aviation School: AA, above average; A, average; BA, below average; U, unsatisfactory;
D, dangerous.

In addition, the instructor was required to grade each day’s performance of a
maneuver as recorded in the DPR. In this case, howevel, instead of grading on the sliding
level-of-experience scale, the instructor was asked to use an end-of-course standard. Thus,
the typical student might well start out as “U” or “BA’ and progress up to the “A" level
only after a period of time.

For checkrides, a nurerical grade was assigned—again based on the student’s level of
experience, using the following categories: 90-99, above average; 80-89, average;
70-79, below average; U, unsatisfactory; D, dangereous. No numerical grade was assigned
for unsatisfactory or failing performance. For data treatment purposes, the AA, A, BA,
and U or D are scored as 4, 3, 2, and 1, respectively. For checkrides, a value of 656 was
assigned for a U or D performance.

Several other sources of data were available. One of the most obvious was rate of
attrition among students during training. Another was the hour-level at which the
students in the various training groups were able to solo the aircraft and take assigned
checkrides. In addition, the comments of students and instructors were available as
sources of information.

RESEARCH PROBLEM AND PROCEDURES

RESEARCH QUESTIONS

Work Unit INTACT was conceived as an operational tryout of the integrated
training concept in Army primary fixed wing training. As such, it was not intended to
test theoretical issues, but to try to establish parametric information on factors such as
level of .ioficiency achieved and to identify operational problems encountered with
integrated primary training in Army aviation. In essence, then, Work Unit INTACT
involved the building and evaluation of an experimental primary flight training curriculum
based on previous research efforts and on the various operational factors encountered in
the Army's primary fixed wing training system.

The experimental design and data collection for this research were based on four
questions concerning the effects of integrated training:

(1) What levels of flight proficiency in the performance of primary fixed wing
flight maneuvers are achieved by students trsined under integrated and under non-
integrated primary flight training methods?

(2) Are there significant differences in attritior: r3tcs between integrated and
non-integrated training methods?

(8) Will the time devoted to instrument training during the pre-solo and early
contact stages of training (the first 35 hours) result, for the integrated student, in a
significant increase in time to solo and a decrease in early contact proficiency?

(4) What levels of flight proficiency in the advanced instrument and advanced
contact flight maneuvers are achieved by students trained under integrated and non-
integrated primary flight training methods?

Work Unit INTACT was also designed o explore a fifth general question that had
no direct relationship to questions conceming integrated training methods. This question
was concerned with the relative advantages and disadvantsges of side-by-side and tandem
seating aircraft for primary fixed wing training. Comparisons generated by this question




involved students given the standard, non-integrated program of instruction in the leased
side-by-side seating C-180 aircraft and another group who r>ceived the same program of
instruction in the regular tandem-seating O-1 aircraft.

EXPERIMENTAL DESIGN

The general experimental design called for three groups of students,’ each of which
received a different combination of aircraft and program of primary instruction. The
subjects were drawn from two FY 61 classes in Course No. 1-A-1980A, Officer Fixed
Wing Aviator Course (OFWAC). The classes were 61-6 and 61-10. Use of two such
temporally separated classes made it possible for the same group of instructor personnel
to teach both experimental classes, thus obviating the need to train a second group of
instructors in the manner previously described. The uss of two classes was necessary in
order to allow a sufficient number of subjects in the three experimental groups.

The three experimental groups were defined as follows: The first group (henceforth
referred to as 1/SS) was to receive integrated primary training in the leased side-by-side
gircraft; the second group (henceforth referred to as NI/SS) was to receive non-integrated
primary training in the side-by-side aircraft; the third group (henceforth known as NI-T)
was to receive non-integrated primary training in the O-1 aircraft. The only difference in
treatment of the three experimental groups was in the type of primary training they
received. During the Advanced Contact (Phase B) and Advanced Instrument (Phase C)
training, the students all received the same instruction in the same aircraft. During the
advanced training phases, the various experimental groups existed only in the records of
the research team.

It was desired to have a student input of 18 students per class for each group—I/SS,
N1/SS, and NI-T—giving a total input of 36 students into each of the three experimental
groups. These students were selected in accord with the procedure cutlined below; the
students who were left over after this selection comprised a fourth group not involved in
the research analysis. The input of 36 students into each of the three experimental
groups was based on the desire to have groups of over 20 students available for each
comparison and an assumed attrition of 25-35% for all three phases of training. Another
factor that affected the size of each experimental group was the number of leased aircraft
available (18) and the resulting number of students that could be supported by this fleet
of primary training sircraft. The numbers of students and primary training conditions for
each of the four groups of students are given in Table 1.

Table 1
Number of Students by Class end Primary Training Condition

Experimental Group

IS8 MLSS NY/T

Prilﬁar)' Training Method Integrated Non-integrated  Non-integrated
Primary Training Aircraft  Leesed C-180  l.eased C-180 0-1

(Side-by-side)  (Side-bv-side) {Tandem)
Number of Students

Class 61-6 18 18 18
Class 61-10 18 18 18
Total 36 36 36

P T T




SELECTION OF STUDENTS

In constituting the three experimental groups of principal concemn to the goals of
the study, the following selection criteria were applied: First, it was desired that all of
the students in the three experimental groups have no previous flight training, or—if this
were not possilbe—that they have a minimum of such experience. Second, it was desired
that the three groups be essentially equal in aptitude for flying; to this end their scores
on the Army Fixed Wing Aptitude Battery (AFWAB) were examined. Third, no field
grade officers or foreign nationals were to be assigned to the groups.

The following procedure was used in assigning students to the three experimental
groups: Immediately after the students reported to Fort Rucker they were assembled and
required to fill out an information card. On the card they reported their previous flight
instruction, if any. Their official records were screened to determine the aptitude
(AFWAB)® scores (for those students whose records did not contain an official reporting
of the AFWAB score, the AFWAB was administered in group session,” and the score was
recorded on each student’s information card. The cards were then separated into three
gorupings: {a) company grade officers with no previous flight time; (b) company grade
officers with 40 hours or less previous flight time; and (c) all others.

It ha? Geen hoped that the three experimental groups could be constituted from the
students in the first grouping, but some of the students with previous flight time had to
be used. In Class 61-6, three students (having 25, 17, and 12 hours of previous flight
time, respectively) were assigned to I/SS, the integrated, leased aircraft group; four such
students (with 30, 17, 6, and 3 hours, respectively) were assigned to NI/SS; four such
students (with 37, 9, 6, and 3 hours, respectively) were also assigned to NI/T. In the
second class, 61-10, it was necessary to assign only one previous flight time student to
each of the three experimental groups. In this class the student assigned to 1/SS had 36
hours, the one to NI/SS had 11 hours, and the one to NI/T had 36 hours.

After the potential candidates for the groups had been assembled, each student in
the pool was assigned a code number. Actual placement of students in each of the three
experimental groups was done on a random basis from these code numbers stratified by
the three groupings described earlier.

The AFWAB scores of the three experimental groups thus assembled were then
checked to sec whether there was any significant imbalance among the three groups in
flight aptitude as measured by the AFWAB. Analyses of variance performed on the
AFWAB scores for each group for each class showed no significant difference among the
groups, so the original random amignment of students was allowed to stand. Table 2
shows the means and ranges of AFWAB scores for the groups in each of the two
experimental classes.

These procedures required about three days of the normal one-week in-processing
period. It was necesary to make these amignments and notify the studants as soon s
possible because the training syllabus for the integrated training group (1/8S) called fov
the administration of six hours of synthetic trainer instruction prior to the first flight
period. In order that the I/8S students not get Lehind the normal training schedule, the

“The AFWAB hae been succesded by the Plight Aptiude Selection Test (FAST) Battery in
operstions] use.

Y As & pert of the application for flight training, applicants were required o take the \FWAB test.
In view of the iact that sbout onedhird of the students in Clames 616 and 81-10 had no officially
recorded AFWAB acore, although ol mid they had previously taken the lest (some on more than one
ococssion), it was recommended that steps be taken (0 ensure that the score of anyone who takes the
AFWAB (or ORWAB) be entered ma part of his official record. It is understood that this administrative
step has been taken.

o cpgggp—
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synthetic training had to be accomplished during the in-processing period and the first
day of flight instruction.

Taole 2

Means and Ranges for AFWAB Scores by
Experimental Group and Class

Number of Students Mean AFWAB AFWAB Range

Group | Clags | Class | Class | Class | Class | Class
616 | 6110 | 616 | 61-10 | 616 | 61-10

1/88 18 18 59.8 58.8 30-103  19-97
NI/SS 18 18 56.7 59.9 22-93 25-100
NI/T 18 18 62.3 59.7 36-101 32-98

TRAINING

Students were amigned to primary instructors on the basis of three students per
instructor. All three students assigned to an instructor were from the same experimental
group. The I/88 group was administered training under the experimental integrsted
contact-instrument flight training syllabus. This experimental syllabus (shown in
Appendix E) differed from the standard primary flight syllabus only in the manner in
which the instrument and contact flight time were distributed throughout the primary
flight program. Esch syllabus provided 120 hours of total primary flight instruction, of
which 32 hours were instrument and 88 hours contact instruction. In the integrated
syllabus, the student received instrument instruction from the very beginning of and
throughout the primary flight program. Under the standard syllabus, he received little or
no instrument instruction prior to the 35-hour level, and had completed all or most of
hia 32 hours of instrument training by the 100-hour level,

As previoudy indicated, after completion of the Primary Phase of training, all
students received the regular program of irstruction during the two advanced training
phases, At the time of the study, the Advanced Contact Phase was 80 hours in length
and was sdministered in the O-1 aircraft. Phase C training, the Advanced Instrument
P ~, was 80 hours in length and was administered in the U-8 Besver Afrcraft.'® Thus,
the wotal program was some 250'" hours of flight instruction. At the end of this training,
which required about 38 calendsr weeks, the student became a ratad Army avistor and
was swarded a Standard Instrument Card. No changes were made in the academic training
program for any of the three training phasss during the course of this study.

DATA COLLECTION

As previously indicated, the PPDR and DPR instruments were the basic vehicles for
collection of flight performance dsta. These instruments were used to record performance
on the periodic checkrides administered student pilots, and dafly performance was
recordad on the DPR. The PPDR and DPR allowed determination of an “error’ grade

1% Advanced instrunent training s now given in the twin-engine T-42 airerafl.

1% longth and organisation of the OFWAC coume hav: been changed since thie ressarch wms
performed. The coune currently totals 218 flight houn over 33 calendar wesks.

7
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based on the various items on these two instruments. While several scoring techmques
were used with the PPDR and DPR, the most usual was the number of errors or the
percentage of errors. For purposes of exposition in this report, PPDR u:11 DPR data will
generally be expressed in terms of percentage of scored items on wi.ch errors were
indicated.

Four checkrides were administered the students during the Primay Phase of train-
ing, two dunng the Advanced Contact Phase, and two during the Advanced Instrument
Phase. The approximate hour-level at which these checkrides were scheduled to be
administered and the general content of each are indicated in Table 3. This schedule of
proficiency checks was that of the standard program and was not influenced by experi-
mental considerations.

Table 3
Schedule and Content of Flight Checkrides

Tide | pprodimate Content
Hour Level
A-l 35 hours Basic contact flight maneuvers
A2 75 hours Primary contact flight maneuvers
A3 90 hours Prin  strument maneuvers
A4 110 hours All primary contact flight maneuvers
B-1 160 hours Advanced contact work (shortfield landings)
B-2 200 hours Strip and road landings ut tactical sites
C-1 225 hours Basic attitude instrument flight
C-2 250 hours Radio navigation & approaches; ATC procedures

For each of these checkrivues, students were assigned both gz numerical evaluation
grade'? and a percent error score. In addition, duly letter grades'’ an DPR error scores
were available for the daily dual instructional fiights. The other data o\ principal concem
were the attrition rates and the actual hour-level at which the trainees were judged ready
to take their ckeckrides.

RESULTS

Results will be presented separately for the three phas~s of training. More detailed
data were gathered during the Primary Phase (the phase in which the experimental
training was administered) than in the two xdv.aced phases, s the results section gives
more emphasis to the Primary Phase,

PRIMARY PHASE

Attrition

The sttrition date for tiie Primary Phase of training are shown in Table 4, which sets
forth the numbers of students in each group who began training, soloed. and took each
of the four checkrides in Phase A, and the primary phase attrition percentage for each
group. Neither the difference in attrition between the 1/SS and NI/8S groups (which

11 80e page 9 for discumion of these grades.
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compares integrated and non-integrated training methods while holding aircraft type
constant), nor that heiween the NI/SS and NI/T groups (which compares side-by-side and
tandem sezting aircraft while holding type of training constant) was statistically signifi-
cant, although the latter difference approached significance (p<.10}. Thus, neither of the
two principal experimental factors—type of training and type of aircraft—produced
significant differences in flight attrition during Phase A.

Table 4
Number of Students Completing Each Stage of Primary Training
Experimental Begin Stage Pfillﬂi?
Group Primary Solo Al 1.0 2.3 -4 \ttrition Rate

1SS

(Integrated leased

aircraft) 36 31 3G 27 aT aw 25%
NI'SS

{Non-integrated

leased aircreft) 36 28 28 26 26 26 28%
NE'T

{Non-integrated

0-1) 36 28 il | 20 19 19 7%
Flight Time

The mean flight times required by each of the three experimental groups to reach
five milesione progress points during their Primary Phase of training are shown in
Table 5. These points are solo and the four scheduled checkrides. The mean time at #ach

Table &5
Mean Flight Time (Total, Contact, Instrument, aind Solo) by
Primacy Training Stage {Hours)

. Total Dual Dual -
Stage Group y Time Contact Instrament relo

1SS 31 17.0 12.6 1.4 -

Solo NL'SS 28 13.6 13.6 0.9 -

NI'T 28 15.6 15.6 0.0 -
1SS 30 38.2 25.2 7.6 6.4
A1 NI SS 28 38.3 29.4 0.2 8.7
NET 24 395 31.8 0.1 7.6
1SS 27 76.0 39.3 13.6 23.0
A-2 M SS 26 81.8 45.2 10.0 26.6
NT 20 87.3 50.8 11.4 25.1
I $S Lo 91.5 443 18.7 28.4
A-3 NILSS 26 102.9 51.7 17.9 33.3
N T 9 105.6 55.6 18.8 313
IS8 27 104.5 49.6 21.4 33.4
At NILS§S 26 109.1 53.5 206 35.0
NIT 19 115.0 59.0 21.9 34.0
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of these peints is recorded in terms of total time, total dual contact instructional time,
total dual instrument instructional time, and total solo time.

While no attempt is made to trest differences in flight time asmong the experimental
groups in terms of statistical siguificance, there are several poinis worth noting. It will be
recalled that the third research question staied in the section on experimental design
concerned the effects of the early instrument training on the early contact proficiency of
the integrated students. Inspection of Table 5 reveals that the 1/SS students did require
more total time to solo the aircraft (17 hours versus 13.6 hours) than did NI/SS,
However, it should be noted that this time for I/SS students contained 4.4 hours of
instrument instruction, and that the I/SS group actually scloed with less total contact
instructional time than did NI/SS {12.6 hours versus 13.6 hours). The mean tota! time at
the A-1 checkride level was virtually identical for 1/SS and NI/SS. Thus, tihe 1/SS group
did not require more flight time before being judged ieady for the A-1 checkride by their
instructors. In fact, I/SS took their A-1 checkrides with an average of about 71/2 hours
less corntact time than did N1/SS.

Most of the other time differences shown in Table 5 can be described as administra-
t've artifacts resuiting from the different scheduling requirements for the various pro-
grams of instruction. However, the 1/SS students do not suffer in these time comparisons.

Instructor Evaluation Grades

As previously stated, the flight instructor assigns the student a grade for each dual
instructional flight, utilizing a four-point subjective scale. In view of the wide day-to-day
fluctuations which can occur in such grades and the fact that the instructor frequently
uses the daily grade as a means of motivating the student rather than refiecting his
performance of that day, these data are not presented in this report However,

Table 6
Instructor Evaluation Grades by Stage of Primary Training

Stage
Group A-l A2 A-3 A-4
;M sD N Y ShH h) N sD N N SD N
1SS 85.2 7 30 876 36 X 896 36 27 880 3.8 27
NI'SS 857 28 8.6 5.5 2% 893 4.2 % 8.0 4.5 26
NI'T 81.3 2 24 826 48 20 874 29 19 819 5.0 19
Significance of Mean Differences®
Al A2 A3 A-4
1SS
vs t=0.40 1=0.78 t=0.28 t=1.73
NI‘SS
NI SS
vs t1=271** t=2.62* t=1.79 £=2.82**
NI'T

“* indicates a difference significant at the .05 level; ** dilference nignificant at .01 level.
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Appendix F presents de’’y grades (from the DPR)'* for selected maneuvers to illustrate
fight leaming curves chowing changes in daily performance over time. Also shown in
Appendix F are the DPR objective performance dats leaming curves.

In addition, the instructor assigns an instructor evaluation (IE) grade, using a 70-99
numerical scale, to the student just prior to each checkride. The IE grade is, in effect, the
instructor’s estimate of the grade the student will receive on his checkride (CK).

In Tsble € the IE grades for the three experimental groups are shown for cach of
the four atages of primary trsining. In addition, the i vatios for the differences in —2an
IE grades between I/SS snd Ni/SS students and between NI/8S and NI/T students are
shown. As can be seen, there were no zignificant differences between the [/SS and NI/SS
groups, but NI/SS was evaluated significantly higher than NI/T by the instructors at all
primary checkride levels except the A-3, or Final Instrument, level.

Checkride Grades

Two types of data are shown on performance on the four scheduled primary
checkrides. The first is that desling with the subjective checkride grade (CK) assigned by
the checkpilot, utilizing the 70-99 scale, and the second is that resulting from use of the
relatively objective PPDR.

Table 7 sets forth the results for the subjective checkride grades (CK), including the
t tests for significance of differences between means for the I/SS and NI/SS groups and
for the ™M/SS and NI/T groups. The I/SS group was rated as significantly better than
NI/SS on both the A-2 and A4 checkrides. NI/SS was rated as significantly betier than
NI/T on the A-1 checkride.

The PPDR error data are shown in Table 8, including the t tests for I/SS versus
N1/8S, and for NI/SS versus NI/T comparisons. The means are expressed both in terms of

Table 7
Checkride Grades by Stage of Primary Training

Stage
Group A-l A-2 A-3 A-4
w [so |~ | w {so|l v [ w o]~ | w [sfn
1/88 83.1 76 30 871 490 27 896 3.5 27 864 39 27
NI/SS 821 8.0 28 842 53 26 878 355 26 82.7 6.1 26
Ni/T 758 715 24 812 7.2 20 8.0 49 19 804 6.3 19
Significance of Mean Differences®
A-) A-2 A-3 A4
1/8S
vs t=20.46 1=2.07* t=1.46 =271
NI/SS
NI/SS
v £=2.92** t=1.56 t=1.15 t=1.25
NI/T

8¢ indicates a difference significant at the .05 level; ** difference significant at .0] level.

3300 the discumion on pages 8 and 9.
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number of errors made and percentage error. The differences in errors’* between the
I/SS and NI/SS groups were not significant at any of the four checkride levels, while the
NI/SS group made significantly fewer errors than did NI/T on both the A-1 and A4
checkrides.

Table 8
PPDR Errors by Stage of Primary Training
Stage
Group A-1 A-2 A-3 A-4
w | sp | ¥ | M | so | N | M |sD} N M |sD]|N
1SS
Erors 424 19.9 378 176 . 210 96 286 21.7
%Ewor 69 32 0 55 926 2 47 20 ¥ 49 a7 ¥
NI'SS
Errors  39.5 13.4 373 16.7 23.1 1.7 306 11.8
GEmor 64 22 B 54 924 2 59 26 ¥ 59 99 B
NET
Erors 52.3  16.4 36.4 17.0 27.. 156 37.7 13.3
%Emor 94 29 4 58 27 2 62 35 19 13 9 U
Significance of Mean Differences (% Error)®
A-l A-2 A3 A-4
18§
vs t=0.70 t=0.15 t=0.75 t=0.37
NI'SS
NI SS
vs t=4.12%* t=0.52 t=1.04 t=2.96%*
NIT

8¢ inaicates a difference significant at the .05 level; ** difference significant at .01 level.

Miscelianeous

Several other types of observations and data were collected relating to student
performance. Various questionnaires were administered to instructors and students, princi-
pally to gather background information . 0 operational problems in administering
integrated instruction. This information is no. .eported here because it did not directly
measure student performance and because of the relatively unsystematic nature of its

collection. However, no major problems were encountered in the administration of
integrated instruction.

"Wotdﬂtmhmmhﬂdhmﬂummﬂammu
groups on the various checkrides. Percont error was used rather than raw esror due to the difference in
number of PPDR items on the checkride forms for the leased and O-1 aircraft. For further discussion of

this point see pege 7 and Appendix A.
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ADVANCED CONTACT PHASE

Attriti

As wouid be expected, most of the attrition from the program occurred during the
Primary Phase. As was shown in Table 4, the Primary Phase was successfully completed
by 27, 26, and 19 students of the 36 students each who started training in the three
experimental groups. During the Advanced Contact Phase one student was lcst from I/SS,
two from NI/SS, and none from NI/T. Thus, Phase B was completed by 26, 24, and 19
students from 1/SS, NI/SS and NI/T, respectively. There were no significant differences in
attrition through Phase B between I/SS and NI/SS or between NI/SS and NI/T.

Flight Time

Data were not collected on flight time at the two checkrides scheduled in Phase B.
However, it should be noted that both the I/SS and NI/SS groups, who received their
primary training in the side-by-side aircraft, required five to ten hours of transition
training in the O-1 aircraft as they began Phase B. The principal difficulty experienced by
these students in going to the O-1 aircraft was directional control. For the first class,
61-6, this problem became apparent as the students entered Phase B, and the transition

training was administered. With Class 61-10 the transition was administered at the end of
Phase A.

instructor Evaluation Grades

Because of the short span of Phase B, relatively few daily grades were given. The
data from such grades are rather sketchy and therefore will not be presented here.
Checkride Grades

Phase B called for two scheduled checkrides, the B-1 and B-2 checks. In addition,
prior to these two checkrides the students were administered an Advanced Progress Check

Table 9
Chackride Grades by Stage of Advanced Contact Training
APC B-1 B-2

Group

N SD N N sD N M sh N
/S8 76.8 « 27 816 5.2 27 818 6.2 26
NI/SS 774 * 2 817 55 25 810 6.9 24
N/T 815 * 19 804 68 19 817 64 19

Significance of Mean Difierences

APC B-1 R-2
I/SS
vs not computed t=0.07 t=0.43
NI/SS
NI/SS
ve not computed 1=0.68 t=0.34
NI/T

®Not available.
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(APC) immediately upon reporting for Phase B. This provided an initial assessment of
student capabilities for the R Phase instructors. Table 9 presents the checkride grades for
these three Phase B checkrides. The mean APC grades were provided by school records,
but stendard deviations were nou provided, so it was not possible to test the statistical
significance of group differences on this checkride. However, Table 9 does present the
measures of variability and ¢ ratios for the B-1 and B-2 checkrides.

As can be seen in Table 9 there was x substantial difference between NI1/T and the
other two groups on the APC. Had it been possible to test the statistical significance of
this 4-plus point difference it probably would have been impressive, assuming grade
variabilities similar to those on other checkrides. However, on both the B-1 and B-2
checkrides there were no significant differences. The APC differences reflected the
transition problems previously mentioned. As the studcuts from the I/SS and NI/SS
groups entered Phase B, they were at a disadvantage compared with the NI/T students
because they did not have the specific experience level in the O-' aircraft possessed by
the NI/T siudents.

A simplified PPDR was used to gather relatively objective data ca the B-1 and B-2
checkrides; it was actually the same as the DPR form used in Phase B (sce Appendix C).
It did yield a percent error score similer to that derived from the Primary Phase PPDR.
The B Phase PPDR data are shown in Table 10. None of the differences betw2en I/SS
and NI/SS or between NI/SS and NI-T was statistically significant.

Table 10

PPLS Percent Error by Stage of
Advonced Contact Training

| B-) B-2
Group

M sn N M 5D N

1SS 154 7.7 27 9.2 57 2
NI'SS 126 646 25 4 69 24
NET 155 9.2 19 103 83 19

Significance of Mean Differences

B1 B-2
1SS
vs t=1.41 t=0.11
NI SS
NI 'S§
vs t=1.16 t=0.45
NT

Misceilaneous

The most significant miscellaneous obeervation, that having to do with transition to
the O-1, has already been discussed. It was apparent with the first class that the Phase B
instructors were not used to the teaching problems they encountered with the students

19




who had received their primary training in an aircraft other than the O-1. However, they
quickly adjusted to the situation and handled the problems effectively.!

ADVANCED INSTRUMENT PHASE

Attrition

Very little additional attrition occurred during Phase C of the course. The only
student who was eliminated in this phase was from the NI/SS group. Thus, at the end of
Phase C, the final phase of training, 26 students (72%) in 1/SS, 23 students {64%) in
N1/SS, and 19 students (53%) in NI/T completed the entire OFWAC course successfully.
Neithe: the difference between the I/SS and NI/SS groups, nor that between the NI/SS
and NI/T groups was significant.

Flight Time

Since the nature of the course was such that each student was scheduled to receive a
total of 250 flight hours during the three phases of training, there were no differences
among the groups in flight time during Phase C.

Instructor Evaluation Grades
As in Phase B, few instructor daily grades were given and they are not reported.

Checkride Grades

There were two scheduled checkrides during Phase C, the C-1 and C-2 checks. The
C-1 check covers the instruction given during the first half of Phase C on basic attitude
instrument work, during which the student learned to control the U-6 Beaver aircraft
solely by reference to the instruments. During the latter half of Phase C, which is covered
by the C-2 checkride, the student learned radio navigation and approach procedures and
the various procedures and communications he must execute in interacting with the FAA
air traffic control system. As in preceding phases, both subjective numerical grades and
the objective PPDR error scores were given.

Table 11 depicts the subjective checkride grades for the three groups on the two
C Phase checkrides. There were no significant differences between groups for their
checkride grades on either the C-1 or C-2 checks.

Table 12 shows the results from tive C Phase PPDR. Again, none of the differences

between groups is significant.

Miscellaneous

No unusual observations were noted during Phase C. Questionnaires relating to
student self-confidence in their ability to safely execute an actual instrument flight did
not reveal any differences of consequence among the three experimental groups.




Table 1

Checkride Grades by Stage of
Advanced Instrument Training

C-1 C-2

Group
M 3D N N 5D N

1/SS 817 45 2 813 57 26
NI/SS 823 6.0 23 836 53 23
NI/T 807 72 19 815 62 19

Significance of Mean Differencea

C-1 c-2
1/88
vs t=0.39 t=1.46
NI/SS
NI/SS
vs ¢=0.77 t=1.17
NI/T
Table 12
PPOR Peroent Error by Stage of
Advanced Instrument Training
C- c2
Group
L'} sD N [’} sb N

1/8S 16.7 107 2 171 17
NI’SS 17.1 88 23 140 79
N/T 187 11,1 19 160 88

c B R

Significance of Mean Differences

C-1 c2
1SS

vs t=0.14 t=1.39
NI/$S
N1/SS

va t=(.51 t=0.77

NI“T

1,

.
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DISCUSSION AND CONCLUSIONS

Before the results of this study are discussed, several comments are in order. First,
this was an operational evaluation program. The training was administered and perform.
ance data were collected within an operational training system which is committed to the
goal of producing graduates on a fixed schedule. The difficulties attendant to conducting
research studies within ongoing military training programs are well known. It is hard to
maintair. control in the administration of the experimental treatments, and the opera-
tional requirements of the training system must take priority over research considerations.
However, in spite of such problems, the instructor and checkpilot personnel in this study
did an excellent job of carrying out their duties in accord with the guidance provided by
the research staff. All in all, it is felt that this study represented as “clean” an
experimental study of integrated training as could be done, at least on this scale, in an
operational military aviation training setting.

Second, it should be noted that the relatively small numbers of subjects involved did
not allow powerful tests of significance of differences. Therefore, some sizabie differences
which might be of considerable practical impact do not reach the required levels for
statistical significance (e.g., the difference in flight attrition rates between NI/SS and
and NI/T [28% vs. 47%] shown in Table 4).

Third, and a most important point to note, is that experimental variations during
the two advanced stages of training were not allowed. All of the experimental variations
were confined to the first, or primary, phase of training. Therefore, it was not possible to
design an overall program of instruction covering the entire 250 hours of training best
suited to the integrated training approach. For example, after receiving 120 hours of
primary instruction in which the use of instrument cues was constantly stressed, the
integrated student then entered the advanced contact phase in which any use of instru-
ment cues was generally strongly contraindicated or forbidden by the instructor. Then,
after being “‘weaned” away from his instruments in Phese B, the student went to the
Advanced Instrument Phase in which the instruments were again emphasized. Thus, the
overall instructional program could not conform to the existing Phase B and Phase C
training structure and build on the instructional approach followed in Phase A for the
1/88 students. Had it been possible to radically alter Phases B and C, a quite different
outcome for the advanced training might have resulted.

The four research questions on the effects of integrated training, posed in the
section on experimental design, provide the framework for discussion of resuits. With
reference to the first experimental question having to do with the relative levels of
primary phase proficiency of integrated and non-integrated students, the comparisons
involving the 1/88 and NI/SS groups are pertinent. There were no differences between
these two training methods in instructor evaluation of the students or in the objective
PPDR checkride error data. The only significant flight performance differences between
1/8S and NI/S8 during primary training were in the checkpilot-assigned subjective grades
on the A-2 and A-4¢ checkrides; in both instances the integrated students were rated as
significantly better than the non-integrated students. Thus, there was some performance
evidence favoring the integrated training method during the Primary Phase, but the
evidence was not overwhelming.

It will be noted that the differences in PPDR error scores for the A-2 and A-4
checkrides for the 1/88 and NI/88 groups did not smow stalistical significance. However,
in the casse of the A-2 checknde the difference was essentially zero, and for the A4
checkride it favored 1/88. Thus, the two sets of data are genenally consonant.

While there ik much in ccmmon between the number of errors made and the
checkpilot's evalustion of the s. 'nt's flight performance, these two measures are not
perfectly correlated. Within the present study, correlatio. s of .60 to .80 magnitude were
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found between number of errors and checkride subjective grade. The checkpilot, under-
standably, is concerned about what kinds of errors were made and their pattern, as well
as with the sheer number of errors. Also, environmental conditions (e.g., turbulence) will
have a marked effect on number of errors made. It is reasonable to place some faith in
the significant differences in checkride grades as being indicative of real differences in the
primary flight capabilities of the two groups of students. Therefore, it is in order to draw
the conclusion, with appropriate qualifications, that the integrated training method does
possess some advantage over the non-integrated method within the 120-hour primary
flight curriculum.

The above conclusion is consonant with the results of civilian studies (1, 4) which
have reported advantages for the integrated training method. It should be noted that the
civilian studies were conducted in the context of the private-pilot flight curticulum and
involved 40-60 flight hours. Thus, the experience level of students in those studies was
approximately that represented by the A-1 and A-2 checkride levels in the present study.

It is of some interest to note that, while one might logically have expected the
integrated training method to show effects in the instrument flight performance of
students, there was no significant difference in the performance of integrated and
non-integrated students on the A-3, ¢r instrument, checkride during primary training.

The second experimental question concerned relative attrition {rom the training
program under integrated and non-integrated training methods. The results showed no
significant difference between the two methods in attrition.

The third experimental question concerned the effects of the time devoted to
instrument instruction under the integrated approach on early contact proficiency. The
results indicate that there was no detrimental effect, other than the slightly longer total
time to solo for the integrated group. In fact, even though their total time at the solo
point was higher than the non-integrated students by about 3 1/3 hours, the integrated
students actually soloed in about one hour less contact time. At the time of the A-l
checkride the integrated students were able to perform as well as the non-integrated
students on this contact maneuver checkride, in spite of having some 7 1/2 hours les
contect flight time.

In other words, the integrated students achieved the same level of contact maneuver
flight performance on this checkride, but required only about 80% as much contact flight
time to reach that level. Their 7 1/2 hours of instrument instruction st the A-1 checkride
point can be looked upon a1 a sort of bonus, or by-product, area of proficiency resulting
from integrated training. Thus, integrated training definitely does not handicap the
student in terms of his early contact flight proficiency: rather, for the same investment in
total fNight time it produces equai contect proficiency plus some degree of instrument
proficiency.

The fourth experimental question relating to integmted training, and the one of
ultimate concern (o a military training program. concerns the relative performance levels
of the graduate pilot from integrated and non-integrated training programs. In the present
study there was no significant difference in ti.e Jdight performance of the two types of
students in either the advanced contact or advanced instrument training phases. Thus,
even though the integrated students possessed certain advantages in terms of their
primary phase performance, this advantage had disappeared by the end of each of the
two advanced training phases. The early differences washed out by the end of training.

In evaluating the above result, the comment at the beginning of this section
concerning the pomible effects of the inability to manipulste the two advanced training
phases experimentally must be kept in mind. It iz quite possible that an integrated
250-hour program might have produced a much more favorable long-term outcom: for
the integrated training method. However, further research would be necessary to establish
this. All that can be said is there were no significant differences in favor of either
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integrated or non-integrated training methods at the advanced training and end-of-course
lavels in the present study.

The implications of these results for operational trainii.g are rather complex. On the
basis of these data alone it would not seem that adoption of integrated training would be
warranted. Ha? the early advantage of the I/SS students been maintained, then imple-
mentation of integrated training might appear reasonsble. Or, if the additional research
mentioned, involving manipulations of the advanced training phases, had been done,
implementation of integrated training might be indicated. However, it would appear likely
that in an operational military training system of the magnitude of Army aviation
training there will always remain a necessity for segregation of training (the “block” or
“sandwich” training previously described) on the basis of required facilities, airspace, etc.
Thus, achievement of a true integrated, long-term training program on a mass basis would
appear fraught with very real operational difficulties which might outweigh possible
proficiency advantages. This is not to say, however, that there are no changes in Army
sviation training which can be made to build on the advantages of integrated training.
Such possible program changes should be carefully evaluated before operational institu-
tion, but they are well worth considering.

A fifth genersl question concerned the effects of aircraft type and seating arrange-
ment on student flight performance. Differences in performance throughout training were
consistently in favor of NI/SS over NI.T; that is, the side-by-side seating leased aircraft
students performed better than those trained in the tandem-seating O-1 aircraft. While
results consistently favored NI/SS in these comparisons, less than half of the differences
were sufficiently large to :cach statistical significance. These results are quite provocative,
however.

It should be bome in mind that the NI/SS versus NI-T comparisons cannot be
viewed as a definitive side-by-side versus tandem comparison. There were a number of
differences between the two aircraft, in addition to seating arrangement, which might
well have affected student flight performance. There have been many informal logical
anslyses suggesting that side-by-side seating provides s much better instructing and
learning environment. The data in the present study would seem to bear this out, but the
above caution should be kept in mind in interpreting these results.

u




LITERATURE CITED
AND
APPENDICES

B
~

T et i o v,

e oo

PRI Al 25 Sl s
. - . .




R Pt Y o

11.

LITERATURE CITED

University of 1llinois Institute of Aviation. “Simultanecus Contact/Insirument Flight
Training,” University of lllinois Institute of Aviation Aeronautics Bulletin, no. 18,
ssnuary 1956.

Joikey, Oran B. A Summery of Prior Research on Integrated Contact/instrument
Flight Training, HumRRO Staff Memorandum, June 1958.

U.S. Army Aviation School. “Report on the Experimental Integrated Contact/
Instrument Fixed Wing Training Course,” Office of the Director of Instruction,
1957 {unpublished).

Easter, M., and Hubbard, W. Experimental Training Program Utilizing an Integrated
VFR-IFR Curriculum, FAA Contract No. FAGTWA-1814. Department of Aviation,
The Ohio State University, August 1968.

Ritchie, M_L., and Michael, A L. “Transfer Between Instrument and Contact Flight
Training,” J. Appl Psychol, vol. 39, no. 3, June 1955.

Ritchie, M.L., and Hanes, L.F. An Experimental Analysis of Transfer Effects
Between Contoct and Instrument Flight Training, FAA Coniract Nu. FA-WA-4691,
Ritchie, Inc., Dayion, Ohio, June 1964.

. Ericksen, S.C. A Review of the Literature on Methods of Meuasuring Pilot Proficiency,

Air Treining Comimo~d Human Resources Research Center, Research Bulletin 52-25,
Lackland Air Force Base, San Antonio, Texas, August 1952.

Greer, George D., Jr., Smith, Wayne D., and Hatfield, CPT Jimmy L. Improving
Flight Proficiency Evaluction in Army Helicopter Pilot Training, HumRRO
Technical Report 77, May 1962.

Smith, J.F., Flexrnan, R.E., and Houston, R.C. Development of an Objective Method
of Reccrding Flight Performance, Air Training Command Human Rescurces
Resea:ch Center, Technical Repori 52-15, Lackland Air Force Base, San Antonio,
Texas, Decrmber 1952.

. Duily, John Q., and Colzan, Carroll M. A System of Flight Training Quality Control

and Its Application to Helicopter Training, HumR RO Consulting Report,
June 1963.

Priraary Flight Treining Reseavrch Unit. Fourth Interim Progress Report on
Integrated Contact/Instrument Evaluation, {Report to Air Tairing Command
Hesdquarters, US. Air Force, Randolph Field, Texas), Graham Air Force Base,
Marianna, Florida, 1957.




Appendix A

PRIMARY PHASE PILOT PERFORMANCE
DESCRIPTION RECORD (PPDR)

Eight different PPDR forms wer> constructed for collecting objective primary phase
flight perfarmance data during INTACT 1. Four of the forms were for use with the I/SS
(integrated, side-by-side waining) and NI/SS (non-integrated, side-bv-sile training) stu-
dents, and the other four were for use with the NI-T (non-integrated, tandem training)
students. The four forms for each type of aircraft (C-180 and O-1) corresponded to the
four primary checkrides. Table A-1 shows the maneuvers covered by each of the eight
PPDRs and the total numbes of errors possible on each PPDR.

The same maneuvers appeared on a given checkride for each of the two aircraft with
the following exceptions: {(a) The Spin maneuser appeared only on the A-1 gnd A-2
checkndes for the O-1 aircraft {spins were not permitted in the leased aircraft); and
{b) five instrument inaneuvers were incivded on the A-1 and 4-2 checkrides for the leased
aircraft PPDR but not on the O-1 forms. Only the I/SS studenis were checked on
instrument maneuvers at the A-1 and A-2 checkride leveis.

The variation in totai possible errors between the leased aircraft and O-1 PPDRs for
the A-1, A-2, and A4 checkrides was due {0 the fact that the leased aircraft had a
variable pitch propeller. As a consequence, power changes in that aircraft involved
adjustment of both manifold pressure (throttle) and RPM (prop). In the O-1 only a
change in RPM (throttie) was required. However, on the A-3 (instrument) checkride the
number of ilems was identical for the two aircraft. This was due to the fact that the
TO-1D was used for instmument training with NI/T students, and that aircreft also has a
variable pitch propeller.

The PPDRs consisted of two basic types of items, scale and categorical. Scale items
reflected those flight parameters which were continuous cver a range of values. On each
scale item a “prope:” value or range of values was indicated. These proper values were
based on standards established by the U.S. Army Aviation School.

On those scale items for which performance was to be recorded over a period of
time (e.g., altitude during two minutes of straight and level flight), the proper value range
was denoted by a solid triangle or ball covering that range. In the case of altitude, the
triangie would indicate that variation within ¢ 50 feet from the reference altitude was
allowable.

For certain scale items the value was recorded at some specific instant in time,
rather than over a period of time. This was denoted by a small tear-drop shaped pip
placed on the scale at the proper value—for example, number of degrees tumed in a
precision tum.

Exampies of the various scale item types are shown in Table A-2. In recording
performance on these scales, the checkpilot merely marked the appropriate portion(s) of
the scale with a pencii. Recording was done in-flight as the maneuver was performed. In
addition to the seven s-ales illustrated, there were a few items which required the
checkpilot tc write in the specific value of an item at some point in time. These were
either to record airspeed in miles per hour, altitude in feet, or the elapsed time in
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Table A-1

Maneuvers and Totat Possible Errors for Primary PPORs

Mapeuyvers

A-1

A-2

A-3

A-u

Leased
C-180

Leased
C-180

Leased

c-180 | 0%

Leased
c-180

0-1

Contact
Normal Take-off
Teo 90° Climbing Turns
Straight and Level
$0° Level Turns
Coordination Exercise
360° Steep Turn (Right)
Cruise Power Climbing Turn Stall

Gliding Turns 5tall (Power
Recovery)

Landing Attitude Stall
Slow Flight

Glides & Gliding Turns
Elementary Eights
Rectanguiar Course

Entry te § Flying Traffic
Pattern, and Normal Landing

Homing

Forced Landing (500 Feet or Above)
Spins

720° Stees Turn (Left;

Stalls - Advanced Series

Two Chandelles

Lazy Eights

Constant Airspeed/Bank Spiral
Spiral Around a Point - 360°
Shallow Eights Around Pylons
Steep Lights Around Pylons

Instrument
Instrument Take-off
~limbing Twrns - Two 99° Turns
Straight Climb
Level-off
Timed Turns
Compass Turns - Two 90° Turns
Steep Turns

Change Airspeed Straight
& Level

180° Turns

Stall

Unusual Attitude Recovery
Change Airspeed in Level Turns

Total Number of PPDR
Errors Possible

i
!
1
|
!

-

v NN

-,

-

-~

NN S .

-

617

N N NN

-

556

- N
-

L
-

685 ]f 623

e N N N NN
NN N N N NN

-

NN N NN
NN NN

443 43

584

516
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seconds to reach some specified performance state such as time to reach straight and level
condition in the instrument Unusual Attitude Recovery maneuver.

CATEGORICAL ITEMS

The categorical items required the assignment of a performance to one or two or
more descriptive categories. An exhaustive listing of these items will not be attempted
here. The specimen PPDR pages (Figures A-1 through A-10) illustrate a number of such
items. The most frequent categorical item type was denoted by a single square box in
which the checkpilot placed either a check (indicating comrect performance) or an X
{indicating incorrect performance). Some items involved category descriptors such as
early, proper, or late, while others used pictorial representations. The specimen pages
from the Entry to & Flying Treffic Pattern, and Normal Landing maneuver (Figure A-5)
illustrate most of the categorical item types.

In addition to the scale and categorical items, the checkpilot was required to record
a variety of other information on the PPDR form. These items provided identification
data, weather information, and four category letter evaluation grades (see page 9) for
each maneuver, for Preflight Inspection and for Overall Judgment & Planning.
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NORMAL TAKE-OFF

NOTE TIME AT OPENING OF THROTTLE

oo
-10° -5° . +3° +10°
Direction J L
Take-Oif attitude .ﬁ 3
3P Nermal Teil High
-10 -3 % +5 +10
Airspeed stabilized ) L ' ] L.
-1 7 2 +H +1
Mani fold pressure J 1 % 1 L
-100 -50 2400 +56 +100
RPM ] ] % I L
Time when power
& procedure OK
sSkC
100
N A
Airspeed in climb J L
Flight path \ /
Lok Right
Crosswind: None______; Light ______; Mecod : Sevete

Figure A-l




STRAIGHT & LEVEL

MAINTAIN FOR 60 SECONDS (Nomal Cruise)

- 00
Altitde " N
00
~10° -5° +8° +10°
Direction j VN \
Looks around
20
-‘ -'” +” ""u
: Manifold pressure ) A L
200
i -100 ~50 +50 +100
| RPM | A L
: CHANGE AIRSPEED STRAIGHT & LEVEL (Crvise to Slow Cruise)
a. PREPARATION
-100 -50 ? +50 +100
RPM ) { | L
-1 % 15 .y +
Manifold pressure J | ' L L
0
~100 -50 +50 +100
Altitude i i l
°°
-¥° -$° +5° +10°
Direction 1 P S n
Teorque & coordination LA_LA.‘_A.I_AJ
Trim
Proceduce correct

Figure

A-2 (continued)




STRAIGHT & LEVEL (Continued)

l b. MAINTAIN FOR 60 SECONDS

0
}
! -100 -50 +50 +100
Altitude ] AL L
oo
-10° ~5° +5° +10°
Direction [ |
|
' 15
-1 ] +% +1
Manifold pressure J A L
| 2400
! -100 -50 +50 +100
RPM J JA& L
CHANGE AIRSPEED STRAIGHT & LEVEL (Slow Cruise to Cruise}
-1 % 0y +
Manifold pressure J | + 1 L
100 -0 B0 +100
RPM ] L % 1 L
Power sequence correct
GO
-10° -3° +8° +10°
Direction | JA[ L
0
-100 -30 +50 +100
Altitude ) ,A L
Torque & coordination L;_I_A...A_La.l
Trim
Turbulence: None ¢ Light — —_; Mod. : Severe

Figure A-2




TWO 90° CLIMBING TURNS

a. RIGHT TURN

Looks right
”0
-w° -$° +5° +10°
Bank i 1
Trim
0
-10 -5 +5 +10
Airspeed l A L
2300
-100 -50 +50 +100
RPM l - L
-10° -5° %0° +5° +10°
Degrees turned | | ' ] L
Torque & coardination L.A_LA_._A-LAJ
Hesitates
b. LEFT TURN
Looks left
NO
-w° -5° +5° +0°
Bark t P L
»

- -5 +$ +R
Airspeed J A L

Figure A-3 (continued)
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e
: S ' .
A
§€
TWO 90° CLIMBING TURNS (Continued) F
2300
-100 ~50 50 100
RPY _ A |
-10° -s° »° +5° +0°
Degrees tumed | 1 'ﬁ 1 L
Torque & coardination ‘_A.J-A'—AJA‘
Turbulence: None________: Light ________: Mod._______: Severe________

Figure A-3




PR

G s i st o it

SPINS

2. PREPARATION

Clearing turns

Starting cltitude

rFT

b. ENTRY
Pitch

Leods with rudder

Aileron neutral

High

¢. RECOVERY

Storted proper place

Rudder neutral when spin stops

Maxinum airspeed

No secandory stoll

Recovered straight ahead

Altitude ot recovery

B————m e e

Turbulence:

None

e

msampat——

L]

L4

; Light

Figure A-u
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ENTRY TO & FLYING TRAFFIC PATTERN, AND NORMAL LANDING
- i
8. ERTRY 0
-~100 ~50 +30 +100
Altitude 4 P L
Entered at 45°
-100 -50 2400 + +100

RPM | 1

15

50
1
5 *Aﬁ o
Monifold pressure § )

Distance out 0K ,

Entered carrect place

b. DGWNWIND

-100 -0 . +$0 +100
Altitude B N

Ground trock proper

[FURSOR U —

Pre-landing cackpit check
Throttle retarded Eoly ! A ..___L"'._ ,
Glide estahished
| ] ‘ .
ispeed Y S L.
. 4 L -
Flops properly used
“ .
Airspeed -» -3 +3 +% i
J L
Figure A-S (continued) L.
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ENTRY TO & FLYING TRA-FIC PATTERN, AND NORMAL LANDING (Continued)

¢. TURN ONTO BASE LEG

Tum started Ewly A Lo
9
-~ - +3 +¥8
Airspeed j An L
d. BASE LEG
Ground trock propet
2
-0 -5 +5 -0
Airspeed J |
Flaps properly used
e. TURN ONTO FINAL 80
~10 -5 +5 ~10
Auspeed j P W L
Cocrdination
Final tum Shart A Lons
Altitude turn complete Hegh A Low

rigure A-5 (continued)




ENTRY TO & FLYING TRAFFIC PATTERK, ARD NORMAL LANDING (Continued)

"mﬂ;:ﬁj ¢ —f.

f. FINAL APPROACH

Trock straight

] -» -3 +5 +0
Airspeec. } IAI L : .

Flops properly used
Use of power Raquired Mot Required ]
¢. LANDING Syl
Round out ML ﬁ
High Nermal Low .
Drep Noroed Bawnce
pua? — ] |
Touch attitude A
Teoll Fient Im Wheools Ficae
<
Net Roquiced Required
Recovery Fa—
Preper .
A N Net R "_- 4 u"_- 4 . :
Drift correction - 31

Figure A-5 (continued)
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ENTRY TO & FLYING TRAFFIC PATTERN, AND NORMAL LANDING (Continued)

Point of contact Shert VN Lons

Directional control {on ground)

Turbulence: None ; Lighk* : Severe

Crosswind: None________; Light

: Mod.________; Severe

Figure A-5




FORCED LANDING (1,000 Feet or Above)

a. ENTRY

Glide established

Airspeed {15 seconds . ) -5 +5
or until flaps down) . Al

Trim

Field choice

b. PATTERN

Maintained glide

iNITIAL COCXPIT CHECK

Fuel valve & gouge

Carb. heat ON

Primes CLOSED & LOCKED

Cowl Flaps CLOSED

Ignition switch ON

Mixture FULL RICH

Figure A-6 (continued)




FORCED LANDING (Continued)

Attempt restort

Sequence proper
c. FINAL TURN
-10 -5
Airspeed —
Coordination
Flaps properly used

FINAL COCKPIT CHECK
Fuel OFF

Mixture FULL LEAN

Switches GFF

Shoulder hamness TIGHT

Made field

+10

L T PV

d. CLIMB-OUT
Climb atiitude established

Flaps properly used

Figure A-6 (continued)




FORCED LANDING (Continved)

80
-9 ~5 +5 +10
Airspeed } QA L
J—
Climb-out in prope: direction
Flapsz 0°
100
-0 -5 +5 +10
Airspeed ] At L
Turbulence: None_______; Light : Mod. ; Sevete ____ .

Figure A-6
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INSTRUMENT TAKE-OFF

ks g s

Powet application

Throttle full forward

Direction
(Or: ground rur)

Take-off attitude

Assistance not necessary

Moanifold pressure

RPM

Time when power
and procedure O.K.

Power sequence correct

i —
Eovatic l Smooth
0°
-10° -5 +5°
J

—
l Repid

+10°

Low Normal High
]
-1 % 2 +h +1
J 1 # I 1 ,
2200
-100 +100

Tigure A-7

SEC

(continued)




INSTRUMENT TAKE-OFF (Continued)

oo
Direction (Scored from -10° -5° . +5° +10°
airborne to 500 ft.) ] L
i
Trim
1
; Crosswind: None._______; Light_________; Mod._____; Severe ______.

Figure A-7




TIMED TURNS (One 90° Right - One 180° L oft)

90° TURN RIGHT (CRUISE P/S)

3. ROLL-IN AND MAINTAINING 15°
-10° -5° +5° +10°
Bank 4 AL L
Torque & coordination ‘—A_L.A_.A .
0
~100 ~50 +50 0
Altitude ! -
b. ROLL-OUT
Coordination
[
-100 -50 +50 +100
Altitude i " \
-10° -5° %° .82 +10°
Degrees turned 1 ] F | L
30
~$ ~3 +3 +5
Seconds turned J 1 * 1 L
180° TURN LEFT (CRUISE P/%)
. 18°
2. ROLL-IN AND MAINTAINING o " o5 +10°
Bank y/ A L
Torque & coordination
0
- 100 -50 +50 +100
Altitute J A L

Figure A-8 (continued)




TIMED TURNS (One 90° Right - One 180° Left) (Continued)

Z

T

b. 90° POINT
-3 -3 s +3 +5
Timing (Seconds) J 1 4 1 L
¢. ROLL-OUT
Coordination I_..LA......LA.J
0
-0 ~50 +50 +100
Altitude J A L
! [}
-w° -s° % +5° +%0°
Degrees tumed ! 1 t 1 L
-3 -3 60 +3 +$
Seconds tumed J 1 % 1 L
Turbulence: None________; Light ;. Mod. : Sevete
Figure A-8




UNUSUAL ATTITUDE RECOVERY

3. STEEP CLIMBING TURN
START TIME WHEN STUDENT TAKES OVER

Carrect throttle usage

Carect elevator usage

Coarrect aileron & rudder usage

Time to straight
and level attitude

SCORE FOR 30 SECONDS °
-100 ~50 +50 +100
Altitude ) AA L
°°
-w° -5° 48° +10°
Direction | IAL L

b. DIVING SPIRAL OPPOSITE DIRECTION
START TIME WHEN STUDENT TAKES OVER

Correct throttle usage

Correct elevator usage

Correct aileron & rudder usage

Figure A-9 (continued)




UNUSUAL ATTITUDE RECOVERY (Continued)

Propet seguence

Time to straight
and level attitude

SCORE FOR 30 SECONDS

Altitude

Direction

sKc
0
-100 ~-50 ‘ +50 +100
J L
G [}
~W° -5° +5° +10°
- L

Turbulence: None oo

» Light

: Mod. . ; Severe

Figure !




CHANGING AIRSPEED IN LEVEL 180° TURNS (100 MPH to Normol Cruiss)

a, TURN 15°
-10° -5° +5° +i0°
Bank ) L
Torque & coordination LA—LA-’_A_LI d
-1 -% 20 +% +1
Manifold pressure J 1 ’ i L
-100 --50 2200 +50 +100
RPM 1 ] ’ I L
Proper power procedure
Trims
0
~100 -50 +50 +100
Altitude _J JAL L
b. RECOVERY (Straight & Level)
{Check for 30 sec 1ds) 0°
-10° -5° +5° +10°
Wings level (Bank) J Al {
0
-100 -50 +50 +100
Altitude 4 A[ L
Torque & coordination L..L.A_‘..A_A_AJ
Turbulence: None_ _._____; Light ¢ Mod. e __: Severe

Figure A-10




Apper x B
PRiIiMARY PHASE DAILY PROGRESS RECORD (DPR)

The DPR form was a simplified version of the PPDR, and its item content was
virtuaily identical with the PPDE. However, there were no scale items in the DPR, all
items being of the categorical, yes-no, or proper-improper type. Marking of the item 1
consisted of a check or an X mark. Separate forms for the leased =n4 O-1 aircraft were ;
constructed. :

The DPR was used by the instructor to record only the first performance of each ;
maneuver on any dual instructional flight in which that maneuvar was performed. For |
example, the student might perform ten take-offs during an instructional flight, but only
iis performance on the first one of those take-offs would be recorded. In addition to
marking performance on the various flight items, the instructor would record the total
number of errors made on that performance and would assign a four-category letter
evaluation grade (see page 9) to that performance of the maneuver. Instead of relating
the letter grade to the student’s level of flight experience, the instructor was required to
base the evaluation ot an end-of-course level of experience.

The DPR bookiet was 5 x 8 inches and contained enough spaces to record the
student’s daily progress for the entire primary course. Emphasis was placed on making
the recording in-flight as the maneuver was performed.

Figures B-1 through B-11 illustrate specimen DPR pages for the same maneuvers

shown in Appendix A, (Appendix F illustrates learning curves for four specimen
i maneuvers derived from DPR data.)
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NORMAL TAKE.QFF

DATE

Direction (+5°)

Attitude

Manifold Pressure 23 (+%)

RPM 2400 (+50)
Power Procedure corract
A/S 100 (+5)

Flight path (straight)

ERRORS
GRADE
Figure B-1
STRAIGHT & LEVEL
{Two Minutes -~ Normal Cruise)
DATE

Alt (£50)

Direction (£5°)

Looks around

Manifold Pressure 20 (£¥)

ERRORS

GRADE

Figure B-2




90° CLIMBING TURNS

DATE

Looks

Banks 20°(+ §9)
Trim

A/S 80 (25)

Max RPM 2200 { +50)
Turns 90° (5%

Coordination

ERRORS

GRADE

Figure B-3

POWER.CFF SFINS

DATE

ENTRY

Clearing turns

Pitch

Leads with rudder

No gileron
RECOVERY

Starts at proper place

Rudder neutral

Max A/S 130

No secondary stall

Recovers straight ahead

ERRORS

GRADE

Figure 3-u4

P
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TRAFFIC PATTERN & LANDING

(180° Side)

DATE

ENTRY
Alt 1000 (£50)
Distance out
DOWNWIND LEG
Alt 1000 (+50)
Ground track
Cockpit check
Throttle usage
A /S B0-90 {+5)
BASE LEG
Timing of turn
Coordination
Ground track
A/S 80(5)
Fiap usaga
FINAL TURN
A/3 80 (+5)
Coordination
ciming of tum

Al

Figure B-5 (continued)
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e

S e

FINAL "PPRTACH

Ground track

A/ 70(25)

Flap usage

Power not required
LANDING

Round eut

Tourhdown preper

Point of touchdown

Ground control

Recovery (if needed;

ERRORS

GRADE

eanenen, e s A

Figure B-5
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FORCED LANDING

DATE

Established glide
Field choice
Initial cockpit check
Pattern sdequate
FINAL TURN & APPROACH

AfS

Coordination

Flap usage

Final cockpit check

Made fietd
CLMB-UT

Establish climb
Fire ussse

e ute

Figure B-6
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INSTRUMENT TAKEB-OFF

DATE

Smooth power application
Full throttle

Ground divection (£5°)
Attitude

No assist

Manifold pressure 22:23 (2 %)
RPM 2200 (+50)

Power sequence correct
Ditaction to 500 (25°)

Proper trim

ERRORS

GRADE

Figure B-7
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180° TIMED TURNS

DATE

ROLL-IH & MAINTAINING

Bank 15° (25°)

Torque & coordination

Alt (£50)

90° point 30 seconds (+3)
ROLLOUT

Coordination

Al (£50)

Degrees tumed 130° (+5%)

Seconds tumed 60 seconds {23)

ERRORS

GRADE

o

Figure B-@

UNUSUAL ATTITUDE
{Diviag $pi..i)

DATE

NQTE TIME AT START
REQUVCRY

Comect teottie viage

Corract elevaine viage

Ailooun nadde! wsage

Stmght & bevel withra 20 snconds
WANTAISING (30 wconty)

An¢e

Divactwon (237

ERNORS
GRADE

Fig've B-9




URUSUAL ATTITUDR
{Stvep Climbing T}

DATE

S

NOTE TIME AT START

,..
-
L
-
=~
I3
-
]
-
£
-

RECOVERY R

Comect throttie vsage [ ]—
l 7

R
{1

Cortect elevator usage

Aiteron fuider usage

Straight & level within 20 seconds N

MAINTAINING !!J seconds)
Alt (£50)

Cirection (15°%)

ERRORS

GRADE

Ffgure B-10

CHANGING A-S LEVEL 180" TURNS
(100 MPN te . vive)

P
OATE |
L

TURNS R L R L L gL LIS R L

et
pE—

Bank 137 (457

Cotrtinatign

Waerkoid pressuee 20 o

RPN 2200 (S04

Powes tequence cormt

Proge: tie "

A3 1 L ]

RECOVERY TO STRAIGHT & LEVEL (fo X0 secomds)

g v & (04

LURES ]

£ RAmORY

GRADE

Figure B-11
igure o
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Appendix C

ADVANCED CONTACT PHASE
DAILY PROGRESS RECORD (DPR}

The DPR form for the Advanced Contact Phase of training was constructed in the
same manner as the Primary DPR. Only one form was necessary, since all students
received their Phase B training in the O-1 aircraft. The only difference in its manne: of
employment was that it served as both the DPR and PPDR f{or Phase B. The same form
was used to record both daily performance and checkride performance. Also, as can be
seen in Figures C-1 and C-2, th2 Phase B DPR called for three recordings per day on the
Sagefield and Strip Landing maneuvers. The instructor recorded the first and last
performances of tho period and also one niear the mid-point of the period.

Since there were only six maneuvers covered in Phase B training, all six DPR forms
are shown in Figures C-1 through C-6.
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Track

Carb. heat OFF

OVER BARRIER

Atiitude E R
Altitute ' .
Powar contro! o
Traek -
Xowind foch. . ‘

STAGEFIELD 08

Figure C-1 (continued)




STAGEPIELD

R R T Nk A8t e oo rr et oo

Figure C-1

ok

TOUCHOOWN AND LANDING ROLL

Powet coatrol
Stick contrel
Use of beales
Dimcticnel control

Tosthéown wed

Timeliaess of dacision

Puwar contwol

e v r————
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STRIP LANDRNG

DATE

ORIEMTATION
Strip no.
Located strip
Strip difficulty

RIGH RECON.
Dis, out
Altitude
Time
Inia,
Plaxing

LOw RECON
Started cose.
Altitude
Cocipit check
Attilude
Power control
Flight pain
Flaps
Info,

CLMBOUT
Established climb

Safe route

Figure C-2 {continued)
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STRIP LARDING

APPROACH PATTER
Cockpit check
Altitude
Attitude
Flaps
Planning

FINAL APPROACH
Tusm proper
Carb. hest OFF
Line of descent
Attitude
Power control
Track

OVER BARRIER
Attitude
Aititude
Power control
Track
X-wing toch,

ROUND-OUT
Altitude
Power coatrol
Teack

Figure C-~2 (continued)
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STRIP LANDING

TOUCHOOM AND LANDING ROLL

Aftituge

Power cortrol

Stick confrai

Touchdown 2rea

Use of brakes

Directional cantrol
GO-ARQUND

Timelingss of decision

Powet control

Attitude

Flaps

Tiack

Safe roure

Aloriness

ERRORS

GRADE

ERRORS

GRADE

=t= | = P77

‘Figure C-2
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o
: |
r
| i
ROAD LANDING
; DATF
. ORIENTATION
% ! Strip no. T
Lg Located srip
: , Strip cificulty
| HIGH RECON.
‘ Dis. out
’ Altitude
i Tive
' info.
Plamning
LOW RECON.
Started corr.
Attitude
Cockpit clack
Attitude
x Fower control
F; Flight path
‘ Fiaps
| -
i l cLup T
3 Established climb
! } Safe route

Figure C-3 (continued)
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ROAD LANDING

APPROACH PATTERN
Cockyit check
Aititude
Atiitude
Flaps
Pianning

FINAL APPROACH
Turn proper
Cacd. heat OFF
Line of descent
Attitude
Powss control
Track

OVER BARRIER
Attitude
Altitude
Power control
Track
X-wind toch.

ROUND-OUT
Altitude
Powsr control

Traek

Figure C-3 (continued)
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ROAD LANDING

TGUCHDOWN AND LANDING ROLL

Attitude

Power control

Stick control

Tauchdown area

Use of brakes

Direr iomai control
GO-AROUND

Timeliness of decision

Power control

Attitude

Flaps

Track

Safe route

Aleriness

ERRORS

GRADE

Figure C-3




MAXIMUM PERFORMANCE TAKE-OFF

DATE

LINE-UP
Cockpit chack
Direction
Clears
Brake usage
Stick control
Power controt
TAKE-OFF ROLL
Directional control
Stick conlyol
X-wind tech.
TAKE OFF
Attitude
Track
Airspeed
X-wind tech.
OVER BARRIER
Altitude
Aurspeed

Track

Figure C-4 (continued)
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MAXIMUM PERFORMANCE TAKE-OFF

CLNB-OUT
f Attitede
1
Track
Power control
Airspend
Flaps
Sale route
Alertaess
|
- ERRORS
]
‘ GRADE
t
Q n
|
1
Vo

Figure C-u




FORCED LANDING (500 Feet or Above)

DATE [

INITIAL ACTION

Established glide

Field choice

Initial cockpt! theck

Pattern adequate

FINAL TURN AND APPROACK

Arspeed

Coordination

Flao usage

Finat cochpi! chech

X-wind tech

Mage hielg

cLwe-ouT

Estavlished climd

Flap utage

Qfe 1oute

ERRORS

GRACE

Figure C-5




RO
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A b e p—— ey

PFORCED LAMNG (Uader SO0 Foen

A DATE 1

i
! INITIAL ACTION
; Established gl

Flap xsage
_ Fisa! cockpit check

X-wind tech,

e fiakd B

e
.
_—

CLG-uT

1 5 T
| ! Established clisd T

Flap waeye

Safe roie

ENRORS

!

| GRADE
,; Figure C-5
t
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Appendix D

AGVYANCED INSTRUMENT PHASE
DAILY PROGRESS RECORD (DPR)

The remarks in Appendix C are pertinent to the Phase C DPR construction and uee
aisc, ‘The same formn was used for both daily an:i checkride recording. Only a single form,
for the U8 sircraft, was constructed, since all students received their advenced instru-
ment Gaining in thet sircrafi.

Thirteen differeni instrument maneuvers or missions were covered. These are shown
in Figures 11 through D-13.

INSTRUMBNY TAKE.OPE

Smooth Power Application

Tohe-olt Power (35-37)

Grownd Direction { £5°)

Attitude

No Assist

RPY 2000 ( £59)

Manifold Pressure (30-32)

Power Sequence Cormect
Direction to 500 ( £5°)

ERRORS

GRADE

Figure D-1
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TIMED TURNS

DATE

o

Figured Time Lornet

ROLL-IN & MAINTAIRING R L R L R L R L R L R L

Rate of Roil-in

Bonk 15° (2§°)

Rate of Tum {+4% Haedle)

Ceordination

Altitude { + 50)

ROLL-QUT

Rate of Roli-out

Coondination

Altitude { 2 50)

Time (+3 Seconds}

Degroes Tumed ( £5°)

ERRORS

GRADE

Figure D-2
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COMPASS TURNS

DATE

TURK TO
ROLL-1N & MAINTAINING

Rate of Turn { +% Needls)

Coondination

Altitude ( + 50)
ROLLOUT

Coordination

Altitude ( +50)

Degrees Tumed ( +5°)

ERRORS

GRADE

ERRORS

GRADE

Figure D-3

n”




STEEP TURNS

DATE

ROLL-IN & MAINTAIMING

Rate of Roll-in
Coordination
Alfitude { £ 50)
Rate of Tum
ROLL-OUT

Rate of Roll-out
Coordination
Altitude  +50)

ERRORS

GRADE

Figure D-4
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180° CLIMBING TURNS

DATE

ENTRY

Manifotd Pressure 30-32 (£ 1)

Pitch, Bank & Power Control
MAINTAINING

A/S100( £5)

Bank 15° (25°)

Vertical Speed 500 ( + 100}

Pitch & Power Contro!
RECOVERY (100 MPH)

Pitch, Bank & Power Conttol

Degrees Tumed 180° ( +5°)

Altstude 500 ( + 50)

Manifold Pressure 20-24 { +1)

vy

ERRCRS

GRADE

ERRORS

GRADE

Figure D-5




180° DESCENDING TURNS

DATE

ENTRY
Manifold Pressure 15-17 (£ 1)
Pitch, Bank & Power Control

WAINTAINING
A/S 100 (£5)

Bank 15°(25°)
Vertical Speed 500 ( £ 100)
Pitch & Power Control

RECOVERY (100 WPH)

Pitch, Bank & Power Controi
Degrees Tumed 180° (+5°)
Altitude 500 ( +50)
Manifold Pressure 20-24 ( £1)

-

ERRORS

GRADE

ERRORS

GRAOE

Figure D-6
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UNUSUAL ATTITUDE (Steep climbing turn)

DATE

NOTE TIME AT START
RECOVERY

Correct throttle usage

Correct slevztor usage

Ailoron/rudder usage

Straight & level within 20 seconds
MAINTAINING (30 seconds)

Altitude ( +50)

Direction (£5°)
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UNUSUAL ATYITUDE (Diving Spirel)

DATE

NOTE TME AT START
RECOVERY

Correct throttle usage

Comect sileron/iuider usage

Correct alevalor usage

Straight & level within 20
MAINTAINING

Altitude ( +50)

Direction ( £5°)

Figure D-8




DATE
ORIENTATION
Tuse Radie

ARtitude (£ 50)
TRACK INTERCEPTION

Turm to Intonded
Heoding (+59)

Rolled Out on Course
Altitude ( +50)
TRACKING INBOUND
Track (£2°)
Alituds (£ 50)
STATION PASSAGE

Honding (£5°)
Teacking ( 2 1%)
Tising

ARitme { ¢ 39

PROCEDURE TURN

Track (£2°)

(it applicable)

Frecadwe Turn

ARtitedy ( £ 50)

APPROACH
Relted Out o Cowse

Track (229

Low Satien Altitute

(250

Miniaym ARitete ( 2 50)
Airspend

MISED APPROACH

Time

Rapert

Prescrited Pracedees

ERRORS

1

Figure D-9
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RADIO ADF

DATE

ORIERTATION

Tume Radio

Procedwre

Altitude { £ 50)
TRACK INTERCEPTION

Tum to Intended
Heading (£ 5°)

Rotled Out 0a Course
Atitwoe | * 50)
TRACKING INBOURD
Teack (£ 5°)
Aititude { + 50

STATION PASSAGE

Tues

Poew

Magent
Astute (2 50)

HOLDING

o ——

Eatry
Nesdeg { *5°)
Trackiog { © §*)
Tawy
ARt ( 2 S0

PROCEDURE TURN

Track ( £5°)
(if applicable)

Procedure Tura

Altitwdle ( 2 50)
APPROACH

Rotled Out oa Course

Track ( £5°)

Low Stateon Altitude
(£50

o Altitude ( + 500
Awspeed

MSSED APPROACH

|

Tume
Repont

Prescribed Procedwes

ERROMS

GRADE

ERRORS

Figure D-10
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TSR

Y

RADIO GCA

valiae Cael
Poton Repoant
oL ARTLRD
e
redgrny Contrzy
»'«!!ﬁu;e
" Tun Puger
Heazing Centret
Alttude
Imtial Caenzit Cretn
BASE LEG
hﬁ Proet
Heading Conteot
Altitude
Final Cockpit Chech
FIvAL
Tutn Praper
Heading Control
Altitude Controt

Auspeed

ERRORS

GRADE

Figure D-11
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282t mnm e

RANG L3

CATE

TRANSITION

Tune Radio

Track (VOR£2°) (ADF £59)

Altitude

QUTER HARKER OR FiX

Tur

Power

Report

Altitite (£ 50)
HOLDIG

Entry

Hoading

Teack { %)

Timing

Aititude
PROCEDURE TURN

Tiack (£ %°)
(if applicabie)

Procedure Tirn
ARitude (£ 50)

APPROACH

Rolled Out on Course

Track (£ %°)

Low Station Aititude

(£59)

Minimum Altitude (£ 50)

Airspeed

Altitude Conirol

MISSED APPROACH

Time

Rapont

Prestnibed Procadutes

ERRORS

GRADE

ERRORS

GRAUE

Figure D-12
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PSR

S S Vi

\
CROZY COUNTRY
DATE
DEPARTURE HOLDWG
Heading o Track £y
Cling Yonticg
Traitieg (VOR22°)
Ratio Prozedias {ADF £5°)(1LS 2 ) J
Repertz Tinieg
ist de I I ARitude { £ 56)
ENRGUTE B[k
= i eampoustemasl  PROCEDURE TUGN
Track (VR 2°) (4DF §°)
Tracking
Altituge { + 100}
Precetars Tam
e T
Retic Timag Ritvode (+50) J
Regertiog FIRAL APPROACH
ETA'S (£3) Rolied Out ok Cowran
wouss Changes (10°+) Trackiog (VOR £29
(ADF 25°) (LS £ %°)
Aitrtude Changes
Low Chation Aliterle (
TERMIRAL (£30) ——
Heading o Track Misinun ARiteds { £ 50)
Altitude (+ 50) Aicspaed
Radio Tuning Abtitade Contro!
Repors J MISSED APPROACH
Tine
STATION PASSAGE
Ropont
Tum Prescribed Procodurss
Powet
Report Tyse Agprosch
Alitude ( £ 50)
ERRORS
GRADE

Figure D-13
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Appendix E

EXPERIMENTAL FLIGHT SYLLABUS:
CONTACT-INSTRUMENT PRIMARY FLIGHT TRAINING

INTEGRATED

Period

Haneuver

Flight Time

Hood

Dual

Solu

Pericd

Cum,
Total

5 IF-2
CP-2

inprocessing
Briefing aud Link (1:40)
Link (1:40) and pre-flight briefing

a. Basic aircraft (component parts)
b. Visual inspection

c. Effect and use of controls

d. Instruments

2. Sta: 'ng procedures

f. Rur-up procedures

g. Shut-down procedurcs

h. Emergency prucedures

.

Link (1:40) and Flighe

1

()

(1)
()

(1)
)

a, Taxiing

b. Torque effect on take-off

c¢. Pitch control {straight § level)

d. Bark control (level turns)
(standard rate)

Student follows through on take-off

while under hood and takes over at

safe altitude, Practices straight §

level and level turns, Maneuvers

should be practiced first on instru-

ments, then contact. Imstructor points

out and relates the two ways of deter-

mining aircraft attitude: {i) by

reference to instruments; and (b) by

reference to the horizon.

Review previous period

Demonstrate and practice

a, ITO (contact and instruments)

b. At safe altitude student goes under
hood and practices: climbs,
descents, straight and level,
turns, power changes (straight §
level and turns) and trim. Student
should practice each new maneuver
under the hood, then contact
(Standard rate turns).

¢, Coordination exercise (demonstra-
tion only)

Review previous periods

Demonstrate and practice

a, Student makes ITO, climbs to alti-
tude and reviews previous
maneuver.

b. Steep turns (up to 45° bank under
hood, and 60°bank ceatact).
Esphesize the relationship between
contact cues and attitude
indicator,

Continued

00:30

00: 30

00: 30

00:15

00: 30

00:30

00:45

00:45

01:45

02:45
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Appendix E (Continued)

Training

Day

Pericd

Kaneuver

Flight Time

Dual

Solo

1
Period

Cum.,
Total

10

11

13

14

~
]

IF-5
cP-5

IF-6

IF-7
c-7

iF-9

cpP-10

1F-10
Cp-11

(1)
(2)

! Rev

Demonstrate and practice

(1)

(2)

(3)

)

(2
&)

1)
@)

Q)

)

Review previous periods

Demonstrate and practice

a, ITO

b. Use of vertical speed for climbs
and descents at a definite rate.

c. Turns to predetermined headings
{point cut relationship between DG
and magnetic compass).

iew all previous periods

a, iTo

b. Climbs and descents to pre-
determined altitudes

c. Steep turns

d. Clearing turns (contact)

e, Slow flight {(mirimum airspeed)

Demonstrate and practice

a. Take-off (contact)

b. Climbs and climbing turns (hood)
Descents and descending turns
(hood)

¢. Glides and gliding turns (contact)

d. Level turns (hood)

e, 90° side approach

€, Landings

Demonstrate only

Confidence maneuvers

Review and practice

Steep turns

Practice basic instrument maneuvers

for improving proficiercy

Review previous contact work

Demonstrate and practice

a. Go-around procedures (minimum
of five)

b. Controi timing exercise

¢, "S" turns

d. 180° side approach

Review previous contact work

Demonstrate and practice

a, Landing attitude stalls

b. Power-off gliding turn stalls
(recovery without power)

¢, Cruise power climbing turn
stalls (hood and contact)

d. Track control exercise

e. Rectangular course

£, Forced landings

Review previous contact work
Practice

a, Take-offs and landings

b. Forced landings

Review and practice

a. Basic instrument work

b. Take-offs and landings

¢. Forced landings

Demonstrate and practice crosswind
take-offs and landings

MBI TR i st S

(Continued)

0G: 30

00:30

00:15

00:15

00:15

00:30

00: 30

00:30

00: 30

00:45

00:45

00:45

01.90

00:30

0i:00

03:45
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Appendix E (Continued)

Flight Time

Iraining s -
Day Pericd Maneuver Hood Dual Solo | Period Cum.
Total
15 CP-12 | Review and practice 01:00 01:00| 11:45
a. Previous contact work
b, Take-offs and landings
16 CP-13 | Review and practice previous contact work 01:90 01:00| 12:45
17 CP-14 | (1) Review and practice 00:30 | 00:30f ©01:00| 13:45
a. Previous contact work
b. Take-offs and landings
(2) Supervised solo for qualified students
i8 CP-15 | (1) Review and practice 00:30 | 00:30| G1:00| 14:45
a, Previous contact work
b, Take-offs and landings
(2) Supervised solo for qualified students
19 CP-16 | (1) Review and practice 00:30 | 01:30| 02:00| 1l6:45
a. Previous contact work
b. Take-offs and landings
(2) Supervisei solo for qualified students
20 CP-17 | (1) Review and practice previous contact
work 01:60 01:00| 17:45
(2) Demonstrate
a, DF procedures
b. Elementary eights
¢, Area check-cut
d. Homing
21 IF-11 |Review and practice previous work 00:30| 00:30 01:00| 18:45
CP-18
22 CP-19 | Review and practice all contact maneuvers 01:00 | 01:00{ 02:00: 20:45
23 IF-12 | Demonstrate and practice 00:45| 00:15 01:00; 21:45
CP-20 &. 360° steep turns
b. Steep turn stall (dual only)
¢. Full power climbing stall
d. Power-off gliding turn stall
(power recovery)
e. Unusual attitude recoveries
24 IF-13 | (1) Review and practice previous periods 00:30| 00:30 01:00| 22:45
CP-21 | (2) Demonstrate and practice
a. Use of magnetic compass (lead §
lag, timed turns)
b. Elementary eights
25 IF-14 |Review and practice previous periods
CP-22 | as necessary 00:30| 00:30 | 01:00] 92:00| 24:45
26 CP-23 |Review and practice previous periods
as necessary 01:00 01:00| 25:45
27 IF-15 |Review and practice previous periods
CP-24 |as necessary 00:30| 00:30 01:00| 26:45
28 CP-25 |Review and practice previous periods
as necessary 00:30 | 01:00| O01:30| 28:15
29 IF-16 | Review and practice previous periods as
CP+26 | as necessary 00:30; 00:301 01:00] 02:00{ 30:15
10 Al-1 Accuracy landings, power assist
IF-17 | (graded 4 of 5). Review and practice
previous periods as necessary 00:30] 00:30 ! 01:00| 02:00( 32:15
31 CP-27 |Review and practice previous manzuvers 00:30 | 00:45| 01:15( 33:30
32 A-l 35-hour demonstration ride 00:30| 00:30 01:00| 34:30
CP-28 | Review and practice previous maneuvers
IF-18

(Continued)




Appendix E (Continued)

Training

Day

Period

Maneuver

Flight Time

Hood

Dual

Solo

Period

Cum.
Total

33

34

35

36

37

38

40

41

42,

43

44

IF-19
CcpP-29

IF-20
CP-30

IF-21
CP-31

cp-32

IF-22

CP-33

1F-25
CP- 36
1F-26
CP-~37

Review and practice previous instrument
& contact work as necessary

Review and practice previous instrument
§ contact work as necessary

(1) Practice all previously authorized
solo maneuvers as necessary
(2) Demonstrate and practice
a, 720° steep turns
b. Shallow eights around pylons
¢. Chandeiles

Crosswind landings, power off (graded
passing four out of five)

Day navigation (dead reckoning
& pilotage)

a, Practice in establishing and
maintaining a designated
track

b. Orientation by reference to
map and ground objects

c, In-flight use of the E-6B
computer to include determina-
tion of ETA

d. Landing at other than home
field

e. One leg to be low level

f. Aural-null procedures

8. Precautionary landings

Practice all previously authorized solo
maneuvers as necessary

(1) Review and practice previous maneuvers
as necessary
(2) Demonstrate and practice
a. Sprials (around a point and
Cs/CB)
b. Advanced stall series

Demonstrate and practice
a. Emergency panel
b. 180° overhead approach
c. 360° over! ud approach

Review and practice previous maneuvers
as necessary

Day navigation (dead reckoning
§ pilotage)

a, Practice in establishing and
=aintaining a designated
track

b. Orientation by reference to
map and ground objects

¢, In-flight use of the E-6B
computer to include determina-
tion of ETA

d. Landing at other than home
field

Review and practice previous waneuvers
as necessary

Review and practice previous maneuvers
as necessary

00:30

00: 30

00: 30

00: 30

00: 30

00: 30

00:30

00:30

00:30

00: 30

00:30

03:00

00:30

00:30

00:30

00:30

00: 30

00:45

01:00

01:30

01:30

01:00

00: 45

03:00

01:00

00:45

01:00
01:45

02:00

01:30)

03:00

01:30

02:00

01:00

01:45

03:00

02:00

01:45

35:00

37:18

39:15

40:45

43:45

45:15

47:15

48:15

50:00

53:00

55:00

56:45

(Continued)
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Appendix E (Continued)

Training

Flight Time

-y PO 1 7+ s s o i . e

Period Maneuver Cum.
Day Hood Dual Sole {Period Total
45 NAV-3 Day navigation 03:00 | 03:00 | 59:45
a. Combine principles of pilotage
and dead reckoning with use of
radio aids
b. Landing at two fields other than
home field
46 IF-27 | Review and practice previous maneuvers
CP-38 | as necessary 00:30 | 00:30 | 01:00 | 02:00 | 61:45
47 IF-28 | Review and practice previous maneuvers
CP-39 ! as necessary 00:3G | 00:30} 01:00| 02:00 | 63:45
48 CP-40 | Review and practice previous maneuvers
as necessary 01:00 01:00 | 64:45
49 CP-41 | Review and practice previous maneuvers
as necessary Cl:30 { 01:30 | 66:15
50 NL-1 (1) Review previous maneuvers as necessary | 00:30 | 01:00 | 01:00 | 02:30 | 68:45
IF-29 | (2) Night local
a, Take-offs and landings
b. Go-around procedures
¢. Orientation of local area
d. Correlating night contact and
instrument flight
51 NAV-4N | Night navigation 02:30 02:30 | 71:15
a. Correlating night contact and
instrument flight
b. Application of day navigation
procedures to night navigation
c. Recognition of check points and
determination of position at night
d. Use of night navigational aids
52 NAV-SN | Night navigation 02:30 ; 02:30 | 73:45
a. Application of day navigation
procedures to night navigation
b. Recognition of check points and
determination of position at night
¢. Use of night navigational aids
§3 CP-42  Review and practice previous mansuvers
as necessary 01:00 ( 00:30 ; ©1:30 | 75:15
54 IF-30 | Review and practice previous maneuvers
CP-43 | as necessary 00:30 ! 00:30 €1:00 | 76:15
55 CP-44 | Review and practice previous maneuvers
83 necessary 01:00 | 01:00 | 02:00 | 78:15
$6 A-2 Review and practice previous maneuvers i
IF-31 | as necessery 00:30 | 00:30 01:00 | 79:15
CP-45 | 7S-hour demonstration ride
57 IF-32 | (1) Demonstrate and practice 00:30 | 00:30 01:00 | 80:15
CP-46 8, Steep eights around pylons
b. Lazy eights
¢. Slips and slipping turns
(2) Review and practice maneuvers
23 necessary
S8 IF-33 | Review and practice previous maneuvers
CP-47 | as necessary 00:30 | 00:30 | 01:00 | 02:00 { B82:15
59 IF-34 | Review and practice all maneuvers
CP-48 | as necessary 00:45 | 00:15 | 00:30 | 01:30 | 83:45
(Continued)
92
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Appendix E (Continued)
Flight Time
Training .
Day Pe. iod Maneuvers Hood | Dual | Solo [Period | SV
60 IF-35 | Review and practice previous maneuvers
CP-49 | as necessary 00:45 | 00:15 01:00 | 84:45
61 CP-50 | Review and practice previous maneuvers
as necessary 01:30 | 01:30 | 86:15
62 IF-36 | Review and practice all mzneuvers
CP-51 | as necessary 00:45 | 00:15 01:00 | 87:1S8
63 IF-37 | Review and practice all maneuvers
CP-52 | as necessary 00:30 | 00:30 | 01:00 | 02:00 | 89:1S
64 IF-38 | Review and practice all maneuvers
CP-53 | as necessary 00:30 | 00:30 0°.00| 90:15
65 CP-S4 | Review and practice all maneuvers
as necessary 01:00 0i:00 | 41:15
66 CP-55 | Review and practice previous maneuvers
as necessary 01:00 | 01:60 ;| 02:00 | 93:15
67 IF-39 | Review and practice previous maneuvers
CP-56 | as necessary 00:45 | 00:15 01:00 | 94:15
68 | CP-57 | Review and practice previous maneuvers
I &5 necessary 01:00 | 01:00 | 95:15
69 IF-40 | Wheel landing stage 00:30 ; 00:30 01:00 | 96:15
CP-58
]
70 ! CP-59 | Review and practice previous maneuvers
as necessary 01:00 ; 01:00 | 97:15
71 IF-41 | Review and practice previous maneuvers
CP-60 [ as necessary 00:30 | 00:30 01:00 | 98:15
72 | CP-61 | Review and practice previous maneuvers
L &3 necessary 01:00 | 01:00 | 99:15
73 i 1IF-42 | Review and practice previous maneuvers
; CP-62 | as necessary 00:30 . 00:30 01:00 | 100:15
74 i CP-63 | Review and practice previous ma&neuvers
i s necessary 01:00 | 01:00 | 02:00 | 102:15
7S | 1F-43 | Review and practice previous maneuvers
; CP-64 {as aecessary 00:30 | 00:30 01:00 | 103:15
76 T Y] . (1) Instrument demonstration ride 01:00 01:00 ! 02:00 | 105:15
. CP-65 | (2) Review and practice previous
i Baneuvers as necessary
77 CP-60 | Review and practice previous maneuvers
K &S necessary 01.60 | 01.00 ;106:18
78 | CP.67 | Reviaw and practice previous maneuvers
as necassary 01:00 01:00 | 107:15
79 AL-3 Accuracy landing (graded passing four
ocut of five) 01:00 | 01:00 |108:15
80 CP-68 | Review and practice previous maneuvers
as necessary 01:00 . 01:00 [109:1S
81 CP-69 | Review and pructice previous mansuvers
85 necessary 01:00 | 01:00 ;, 02:00 | 111:1S
82 CP-70 |Review and practice previous maneuvers
43 necessary 01:00 01:00 [112:15
83 CP-71 Review and prectice provious saneuvers
23 necessary 01:00 | 01:00 [113:15
(rontined) 4
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Appendix E (Continued)

Training

Period

Maneuver

Flight Time

Hood

Dual

Solo

Period

Cum.
Total

84

85

87

88

Ccp-72

CP-73

CP-74

Final contact demonstration ride
a. All phase A-2 contact maneuvers
b. Steep eights
c. Lazy eights
d. Slips and slipping turns
e. Wheel landings

L-19)
(1) Familiarization
(2) Demonstrate and practice
a, Visual inspection and cockpit
procedures
b. Upper-zir work
¢. Ground track maneuvers
d, Take-offs and landings
e. Emergency procedures
(3) Supervised solo

(L-19)

(1) Review and practice all previous
maneuvers

(2) Review and practice authorized
$010 maneuvers

(L-19)

(1) Review and practice all previous
maneuvers

(2) Review and practice authorized solo
maneuvers

OUTPROCESSING

01:15

01:00

01:00

0i:00

01:00

01:00

01:15

01:30

02:00

02:00

114:30

1 116:00

©118:00

120:00




Appendix F

DPR LEARNING CURVES FOR
SELECTID PRIMARY FLIGHT MANEUVERS

For purposes of illustrating the changes in daily flight performance over time, the
DPR data for four selected primary flight maneuvers are shown graphically. The
maneuvers selected are: (a) Take-off, (b) Level Turns, (c) Slow Flight, and (d) Treffic &
Landing. The performances of the I/SS, NI/SS, and NI-T groups sre shown by separate
curves. Points plotted on these curves are the Mean Percent Error (Figures F-1 through
F-4) and Meun Daily Grade (Figures F-5 through F-8). In all cases the abecissa represents
total flight time.

These four maneuvers were selzcted to represent the most critical portions of a
flight, the Take-off and the Traffic and Landing maneuvers, and to present one relatively
simple flight maneuver, Level Tums, and one relatively complex airwork maneuver, Slow
Flight. 1t will be noted that the curve form for each of these maneuvers is much like that
of the classical leamning curve for error reduction.

Since there was variation in number of students in each group over time (ss a
function of attrition fromn training; see Table 4), the number of performances represented
at each five-hour block time plotting point is variable. Consequently, no plots wer~ made
beyond the 100-hour level because of the small Ns, although the Primary Phase consisted
of 120 hours. However, very few of the points plotted for any of the groups represent a
number of observations smaller than ten.
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Mean Daily Fiight Grade by Total Flight Time:
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